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BATCH SEPARATION 


By D. D. BURRESS 


ERY little, if any, published data is to be found 
relating to this subject yet it is one of the com- 
mon evils of the glass industry. It accounts for 
many of the difficulties encountered in the manufacture 
of glass. These are seedy glass, stones, scum, bad dis- 
tribution, etc. The writer has often heard “old timers” 
say that batch separation appeared along with modern 
methods of handling the glass batch. This appears to 
be quite true. 

The purpose of this investigation was to inquire into 
the kind and type of separation that occurs in a batch 
of soda-lime-silica series and to determine the point at 
which the material separates most. The batch used was 
as follows: 
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This type of batch is used by many glass manufac- 
turers and it is felt that the proportions of materials 
used will in a large sense represent fairly the separation 
tendencies of other batches. 

The screen analysis of the raw materials was: 





TABLE I 
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20 2 13.0 3 4.7 33.9 .2 No Samples .1 
30 184 25.7 6.0 104 58.6 >] 14 
40 326 124 44 6.3 6.7 4.7 3.4 
0 22 102 74 12.6 6 2 10.3 
60 14 8 P 0.0 Be 3 
70 83 10.4 45 7.8 0.0 28 74 
80 1.9 2.6 9 1.6 0.0 6 1.7 
100 3.8 7.6 69 103 0.0 4.9 115 
120 3 1.7 1.6 3.2 0.0 1.6 2.2 
140 5 2.0 3.0 5.3 0.0 18 5.1 
160 0 1.1 5.5 5.3 0.0 5.0 6.5 
170 P 3 3 3 0.0 3 6 
200 Al 5 1.0 1.7 0.0 1.0 23 
200+ 2 26 578 30.3 0.0 76.0 57.0 
Total 100.2 99.9 100.1 100.1 100.0 100.2 99.8 





*Presented to the Fourth Conference on Glass Problems sponsored 
by the Department of Ceramic Engineering, University of Illinois, and 
the Chicago section of the American Ceramic Society. 
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It is to be noticed that the so-called coarse materials 
are sand, soda ash and borax while the “so-called” fines 
are composed largely of lime, barium, decolorizer and 
feldspar. 

By using the percentage of batch constituents it was 
possible to calculate the theoretical screen analysis of 
the batch, or the perfectly mixed batch: 





TABLE II 
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20 13 2.95 02 02 .74 .00 3.90 
30 11.60 5.80 Al 05 1.29 07 19.40 
40 2050 2.81 30 03 15 . 16 24.20 
50 20.25 4.35 51 06 02 48 25.18 
60 88 18 03 .00 01 1.10 
70 522 236 ol 04 ; 39 8.37 
80 =—:1.19 09 06 00 08 1.94 
100 239 41.2 A8 05 54 5.22 
120 31 36 ll 01 10 92 
140 31 A5 21 02 24 1.24 
160 0.0 25 38 02 : 31 97 
170 06 07 02 ~=.00 : ; 03 18 
200 07 ll 06 01 10 39 
200+ .13 09 #8400 15 . 222 7.21 


Total 63.04 22.61 689 46 2.20 0.3 002.126 4.69 100.17 





Table II shows that the sand and soda ash accounts for 
the major amount of the coarser materials of the batch. 
Also it is shown that a relatively small percentage of 
the batch is composed of 200 mesh material. 

Table III is a continuation of Table II. It shows 
separately the theoretical, or calculated, screen analysis 


of the batch. 





TABLE Iil 
The Percentage of Each Mesh in a Glass Batch Shown in 
Table 
Thru 10 on 20 3.90 
‘s 20 30 19.40 
30 40 24.20 
40 50 25.18 
50 60 1.10 
60 70 6.37 
70 80 1.94 
80 100 5.22 
100 120 92 
120 140 1.24 
140 160 97 
160 170 18 
170 200 35 
200 7.20 
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TABLE V 
The Screen Analysis of the Batch as Taken from the Mixer 
Mesh Percentage 

On 10 0.0 
Thru 10 on 3.2 
20 11.4 
22.3 
24.6 
9 
10.4 
70 2.7 
80 100 5 

100 120 

120 140 

140 160 

160 170 
170 200 a 
200 = 22 














Table VI shows the screen analysis of samples of the 
batch taken from the hopper every hour for 24 hrs. 





TABLE VI 
All Percentages Corrected for Loss or Gain of Total Weight 
of Sample in Screening 
Date AM M PM 2-26-32 
Hour nu 6 6B 1 2 3 4 
% Retained by 
10 Mesh 0.0 00 0.0 0.0 0.0 
Thru 10 on 20 29 41 2.6 41 35 
20 30 104 111 96 3 105 10.6 
40 4 212 21.1 : 21.4 
50 7 20. 8 30.7 313 
11 
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Operator RSB RSB 
Date PM 2-26-32 

Hour 7 8 9 10 

% Retained by 

10 Mesh 00 00 00 0.0 

Thru 10 on 20 38 50 41 44 

20 30 10.6 13.3 10.1 

30 21.2 25. 25 

40 50 31.2 0, 32.6 32.1 

50 14 * 10 608 

60 9.6 A 2 22 

70 1.9 y ; 3.1 
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TABLE IV % Retained by 

The Percentage of Each Component of the Unmelted Batch 10 Mesh 0.0 00 0.0 00 00 00 00 00 

Component Amount Percent Thru 10 y 40 44 32 29 38 25 24 3.0 

Sand ‘ 1000 Ibs. 2. 20 : 10.8 11.4 10.9 10.1 108 94 95 91 

Soda Ash ‘ 360 Ibs. ‘ 30 21.8 20.6 21.1 22.9 21.3 22.5 22.4 208 

Burnt Lime 110 lbs. $ 29.5 28.8 30.4 32.0 30.2 32.1 31.8 32.2 
Feldspar 75 Ibs. . 04 06 08 05 06 0.7 04 05 
Barium 7.5 Ibs. ‘ 10.5 9.2 10.9 10.2 102 94 

ets 35 Ibs. . 32 33 29 23 35 30 
Decolorizer 7% ozs. 0: 76 7 j 9 65 

Powder Blue ¥ % ozs. 


13 R 7 » 32 
Arsenic 2 |bs. “ 19 2: y ib 20 19 


08 0. , . 9 0.9 
04 0. y : 9 13 
05 0. . } 2 0.7 
6.9 7, : 6 719 





Total 1590 Ibs. 99.83 





Table V shows the actual screen analysis of the batch 
as taken from the mixer. This sample differs from the 
others inasmuch as it was sampled at the mixer. 
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From a study of Table II it is apparent that the 
majority of the 20 mesh material is soda ash and that 
a fluctuation of the percentage of 20 mesh material in 
the batch indicates separation of a portion of this com- 
ponent. The greater part of the 30 mesh material is 
composed of approximately two-thirds Sand and one- 
third Soda Ash with the greater part of the Borax. A 
variation in the 30 mesh percentage indicates separation 
of these three materials. The meshes from 40 to 100 
contain the greater part of the batch and a study of the 
percentages given for these meshes will indicate the per- 
centage variation. The meshes from 100 to 200 contain 
the “fines” from the Sand, Soda Ash, Feldspar and the 
greater part of the Burned Lime. Variation in these 
percentages also indicates separation. 

A study of Table VI, which gives the screen analysis 
of the batch at hourly intervals for a period of 24 hours, 
indicates that on the 10 mesh material there is a fluctu- 
ation from hour to hour. In general, this statement is 
true of all meshes. That is, the percentages vary from 
hour to hour. This is indicative of the fact that there 
is charged into the tank different batch formulas at each 
charging interval. This, no doubt accounts for some of 
the variations that occur in the working properties. 

The chart shows graphically that in the charging of 
the batch there is a cycle of operation which reaches its 
peak about every four hours and its low point about 
every four hours, striking its medium point approxi- 
mately every eight hours on the average. This chart 
brings out the amount of separation that is taking place 
very clearly, especially in the 200+ mesh material 
which builds up to a certain point and then discharges 
This scum 


into the furnace, causing a layer of “scum”. 
is oftentimes the forerunner of “seeds”. 
A comparison of Table V and Table VI will show that 


the major part of the separation occurs after the batch 


leaves the mixer. This points to a possible solution of 
the problem by mechanical means. Modifying the mesh 
of the raw materials would surely be the most difficult 
if not the least satisfactory method. 





GLASS WOOL IN GERMANY* 
Production of fiber glass has been expanding rapidly 
for the last few years in Germany. The most active 
division is that of glass wadding for insulation of boilers, 
steam pipes, buildings, etc. Distinction is made between 
spun glass (Glasgespinst) and glass wadding (Glas- 
watte). The first is produced by drawing out rapidly 
a fine filament from the end of a glass rod heated to 
the melting point. The filament is wound on a revolving 
drum which supplies the stretching power and determines 
the thickness of the glass thread, which is the thinner the 
faster the drum revolves. The thread seldom breaks off 
if the requisite conditions are observed. Should it break, 
there is an automatic appliance used on the latest type 
of these machines which picks up a new thread and at- 
taches it to the drum. 

However, the revolving drum process appears to be 
greatly outdistanced by the most modern type of machine 
in which glass is extruded in a number of filaments 
through fine orifices similar to those employed in the 
rayon industry. Molten glass is contained in a small 
pot attached to the machine. Filaments are produced 


* American Consulate, Frankfort-on-Main. 
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with a wavy or curly shape to impart fullness and elas- 
ticity to the mass of glass fiber. 

Glass wadding is produced by pouring a thin stream 
of molten glass on a rapidly revolving disk made of 
fireproof material. The centrifugal force developed 
causes the glass to divide into the finest sort of fiber 
resembling cotton wadding. 

The product known as glass wool (Glaswolle) is made 
by blowing liquid glass as it issues from a small orifice 
into fibers similar to glass wadding but more uniform. 
Air blast or superheated steam is used for this purpose. 

The term “Glaswolle” was previously used to designate 
all the forms of fibrous glass. Now three different names 
are applied to designate such products, according to 
their various properties, as outlined above. 

As insulating material for heat and sound, glass is an 
ideal material being light, fireproof, waterproof, odorless, 
and immune to bacterial and chemical action. It is mar- 
keted in the form of strands, sheets, blankets, and other 
shapes, or in bulk. Outside of insulating uses, glass 
wool is used for filtering especially where corrosive 
liquids are to be treated, and for battery separators. In 
the latter use, glass offers a solution of the old problem 
of separator deterioration since it is not affected by the 
acid electrolyte, affords perfect electric insulation and 
offers no resistance to the circulation of the liquid. Such 
separators represent thin compressed plates of glass wool 
of 0.5 to one millimeter thickness. A new use of spun 
glass is in a special kind of insulating tape where the 
glass fibers form a fabric to give shape and support to 
the sticky mass of rubber with which the tape is im- 
pregnated. This type is used for rust protection and 
electrical insulation of iron and steel parts imbedded in 
the earth. Mention must also be made of the older known 
glass erasers and brushes with glass hairs used in polish- 
ing metals with acids. 

Spun glass is produced in ever finer counts in Ger- 
many and there is considerable interest displayed in re- 
cent reports coming from the United States concerning 
the discovery of a practical method to make glass fabrics. 
There is no doubt that once technically perfected glass 
fabrics will not remain a scientific curiosity in Germany 
but will be applied to their most advantageous use in 
apparel, household and industry in just the same manner 
as glass wool and wadding are now used in building and 
heat insulation. 


¢* 


Dr. Samuel R. Scholes Costumed for the Centennial Convocation 
at Alfred University. 














MARKETS FOR AMERICAN GLASS DURING 1935 


ETAILED statistics showing the United States 

exports of glass and glass products during 

1935 reveal many interesting changes that 
have taken place in the industry. The value 
of this trade increased over a million and half dollars 
during the 1935 period as compared with the year 1934, 
a five year high of $7,409,809 being recorded by official 
statistics of the Bureau of Foreign and Domestic Com- 
merce. 

The Canadian-Newfoundland area proved the most 
important market with purchases of close to $3,000,000; 
Central America and the West Indies was second with 
over $2,000,000; Europe, South America, Oceania, and 
the Far East followed in close succession each importing 
a little over a half million dollars worth of American 
glass; while the value of shipments to African shores 
exceeded a quarter of a million dollars. A comparison 
with previous years shows that all these areas bought 
more American glass in 1935 than in 1934 and that 
Oceania and Africa even topped the records made in 
1929. 

A more complete analysis of this “area” trade is pro- 
vided by the following table which shows details for 
1935, 1934 and 1929: 


UNITED STATES EXPORTS OF GLASS AND GLASS 
PRODUCTS BY PRINCIPAL AREAS 


(Value in Dollars) 

1935 

Europe 575,464 
Canada & Newfoundland ...... 2,919,299 
Central America and West Indies 2,048,262 
South America ; 533,621 
Far East 524,936 
Oceania 531,719 
Africa 276,508 


1934 
301,910 
2,667 416 
1,491,329 
406,268 
425,416 
404,677 
197,098 


1929 
784,637 
5,108,156 
2,385,603 
1,064,986 
935,801 
465,322 
186,614 





Totals 7,409,809 5,894,144 10,931,119 


An examination of specific market trends reveals some 
significant developments that should not be overlooked 
by those interested in the possibilities for the sale of 
American glass abroad. The value of exports to Cuba 
increased almost a half million dollars during 1935 over 
the previous year; to the United Kingdom almost $300,- 
000; to Canada $250,000; to Australia and the Philip- 
pines over $100,000; and to Brazil, a comparatively 
smaller market, an increase of $90,000 was reported. 
Other countries showing sizeable increases include 
Mexico, the Union of South Africa, Panama, and Colom- 
bia. The only countries of any importance that im- 
ported less American glass last year were Japan, which 
reduced her purchases by approximately $35,000 and 
Argentina with a $18,000 decline. 

A number of interesting and significant trends have 
developed since 1929, when exports of glass and glass 
products passed the ten million dollar mark. A com- 
parison of 1935 exports with 1929 shows that shipments 
to Cuba increased $160,000; to Australia $140,000; to 
the Union of South Africa $85,000; and to the Nether- 
lands almost $60,000; Sweden, the Netherland West 
Indies, and Palestine also purchased amounts exceeding 
those for 1929. However, certain other important mar- 
kets compare less favorably. For example, shipments 
to Canada are still $2,000,000 less than they were in 
1929, while noticeable deficits can be traced in other 
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markets, such as, Mexico, where our trade is $200,000 
below the 1929 level, British India with a $210,000 de- 
crease, and Honduras with $125,000 less purchases. The 
comparatively reduced sales being made to these, as well 
as other important markets, should command the atten- 
tion of glass exporters desiring to increase their for- 
eign trade. 

The following tables show the details of glass and 
glass products exports in recent years. Of the many 


items included under the glass export classification, plate 
glass and glass containers played the most important 
parts. 


UNITED STATES EXPORTS OF GLASS AND GLASS 
PRODUCTS TO PRINCIPAL COUNTRIES 

(Value in Dollars) 
19. 


COUNTRIES 
Canada 
Cuba 
Australia 
United Kingdom 
Mexico 
Philippine Islands 
Union of South Africa 
Panama 
Brazil 
Colombia 


1934 
2,647,834 
722,904 
363,633 
120,772 
329,411 
178,842 
170,708 
133,178 
69,773 
92,963 
124,733 
92,233 
65,323 
73,940 
38,829 
53,031 
53,051 
28,830 
31,147 
27,014 
20,833 
5,622 
13,441 
19,736 
19,035 
8,506 
18,783 
370,039 


1929 
5,068,137 
1,083,349 

323,377 

483,126 

580,390 

340,181 

158,665 

193,253 

197,367 

192,867 

140,444 

286,153 

123,743 

9,579 
134,574 
85,297 
92,587 
37,368 
82,960 


Argentina 

China 

Netherlands 

New Zealand 

Dominican Republic 

Peru 

Jamaica 

Venezuela 

Honduras 

Sweden. sett iors 7) is 
Netherland West Indies .. 
Chile 

Bermuda 

British India 

Palestine 

Newfoundland 

Others 


23,516 
235,466 
1,476 
38,938 
716,043 








5,894,144 10,931,119 
BY PRINCIPAL COMMODITIES 
(Value in $1,000.) 

Glass Table Window 
Containers Glassware Glass 
3,570 135 91 
2,992 1,201 84 
2,087 877 40 
1,106 482 15 
1,115 405 154 
1,518 785 218 
2,105 950 374 


EXPORTS 


Plate 

Glass 
745 
1,035 
1,114 
812 
1,169 
1,270 
1,497 


Year 
1929 
1930 
1931 
1932 
1933 
1934 
1935 


Total 
10,931 





BEER BOTTLES BEAT CANS 

The Glass Container Association reports that sales of 
beer in bottles increased 50 per cent in the first four 
months of this year, compared to the same period in 
1935. On the basis of surveys conducted in a number 
of key cities, the beer bottle is making definite headway 
against the competition of tin containers. In Richmond, 
Va., for example, sales of beer in cans are said to have 
dropped from 15 per cent of the total packaged beer 
business in August last year to 244 per cent in March of 
this year. 





A British glass firm is interested in acquiring, either by 
outright purchase or on a royalty basis, a process for 
the manufacture of “tempered” plate glass and laminated 
safety glass. 
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HIS contribution to the study of the constitution 
of glass is the doctor’s dissertation of G. Heidt- 
kamp at the Technical Hochschule at Berlin. 

Reference is made to the work of others on the soda- 

silica glasses: viscosity measurements (rotating-cylinder 

method) by Washburn, Shelton, and Libman, and by 

S. English; more recent measurements by Babcock. S. H. 

Li has measured densities at high temperatures. War- 

ren’s work on X-ray patterns is cited; also Preston and 

Turner’s studies on volatilization, leading to conclusions 

on the presence of compounds, refuted by Morey. 

It seemed advisable to make a systematic study of vis- 
cosity-temperature relationships in this soda-silica sys- 
tem, to compare these with the established liquidus 
curves, and thus to demonstrate whether or not com- 
pounds were present in the fluid state. In view of the 
findings of Herty, and co-workers, who found very low 
values for the viscosity of CaO - SiO, above its melting 
point, this system was also included in the study. Be- 
side viscosity, the density of these glasses in fluid con- 
dition seemed worthy of systematic investigation. The 
thesis reports these studies, supplemented by X-ray 
photographs, and draws conclusions as to molecular 
arrangement in the glasses. 

For density measurements, the assembly shown in 
Fig. 1 was employed. The more viscous glasses 
(Si0,>65 per cent) were held in a platinum crucible 
suspended in molten sodium chloride, a procedure 
originated by Haenlein. Densities of the salt between 
900° and 1400° C had been previously determined by 
the buoyancy of a suspended platinum ball. Results 
agreed with Hanlein’s. 

From the weight P of the glass specimen, the measured 
buoyancy B of crucible and glass together at t’ the density 
D, of the salt at t’, and the volume V of the crucible at 
t°, the density D of the sodium silicate glass is calculated: 


P-D, 
B - VeDs 





Accuracy is limited mainly by the measurement of B, 
with a probable error of + 30 mg, in a total magnitude 
for B of 4 g., or 0.75 per cent. D, is determined within 
+ 0.5 per cent, and V is accurately known, leaving the 
total error within + 1.3 per cent. 

Glasses with more than 35 per cent Na,O, having low 
viscosities, were too easily washed from the crucible by 
the molten salt, and could not be measured in this way. 
Their densities were estimated by the direct buoyancy 
of a platinum ball suspended in the molten glass. This 
was feasible for the high-alkali members of the series, 
whose viscosities were low, but not for the more viscous 
glasses. If B is the buoyancy of the platinum ball and 
V its volume, both at t’, the density D of the glass is: 





* Abstracted from Glastechn. Ber., March 1936, pp. 89-103, by Samuel 
R. Scholes. 
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DENSITY AND VISCOSITY IN THE Na,0-Si0, SYSTEM 
AS DEPENDENT UPON TEMPERATURE 
By G. HEIDTKAMP and K. ENDELL* 
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Fig. 1. Diagram of the Assembly for Measuring the Density of 
Glasses at High Temperatures. 

The probable error is + 1.2 per cent. This latter pro- 

cedure had been used by Endell and Wens. 

The soda-silica glasses were made from a pure sand 
(99.9 per cent SiO,) and c.p. Na,CO,. All specimens 
were heated for 20 minutes at 1450°C to insure freedom 
from CO,. 

Two types of viscosimeter were used. For viscosities 
between 6 and 5,000 poises the suspended-ball vis- 
cosimeter of Haenlein was employed. (See THE GLAss 
InpusTRY, June, 1934, p. 94). This is quite similar to 
the density balance of Fig. 1. A platinum ball 15 mm 
in diameter is drawn under a constant force P, through 
the melt whose viscosity is to be measured. The time, t, 
required for the ball to travel 1 cm., is measured. The 
product, Pt, is a measure of the viscosity, and is equal to 

P 
——, where V is the velocity of the ball. Fig. 2 is a 

V 
calibration chart for this viscosimeter. The probable 
accuracy is within 20 per cent, and results are repro- 
ducible within 6 to 8 per cent. 

Since the suspended-ball method is not accurate for 
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Fig. 2. Calibration Chart for This Viscosimeter. 
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Figs. 4 and 5. Calibration Curves for Oscillation Viscosimeter. 
Ordinates—Viscosities in Poises. Abscissas—K on Logarithmic 
Scale. 


low viscosities, because of the moment of inertia of the 
balance, an oscillation viscosimeter was developed for 
viscosities between 8 and 0.1 poises. The instrument 
was adapted from devices used by O. E. Meyer and 
others. 

An oscillating weight, its extension rod, and a plati- 
num ball are fastened together to form the oscillating 
body, hanging from a torsion wire, and set in motion 
by the impulse screw. When the ball is lowered into 
the melt in the platinum crucible and started oscillating, 
the swings are dampened according to the viscosity of 
the fluid glass. The reversal points of the oscillations 
are read off on the scale. 

Viscosities are calculated from the equation: 


a a es 


1+ 


(log k)* 


and for small values of K: 


1: _1_. log KD 


F Tr 


in which F is found from the retardation constant F - y 
of the platinum ball; D is the twisting force of the wire; 
J is the moment of inertia of the oscillating weight; and 
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K is the relation between two successive reversal points 
on the same side (log K is designated the logarithmic 
decrement) . 

The probable error with this device, on the soda-silica 
glasses, was + 23 per cent, with a reproducibility within 
8 to 10 per cent. 

For furnace winding, 0.8 mm platinum-30 per cent 
rhodium wire was embedded in a refractory body com- 
pounded of artificial corundum and five per cent clays. 
This body lasted well at 1650°. Crucibles were of plati- 
num, also platinum-30 per cent rhodium, which was 
stiffer at high temperatures, but more attacked by the 
glasses. 

Omitting the tabulated data, the graph of density 
against temperature (Fig. 6), for the six glasses in- 
vestigated is reproduced here. When more than 85 per cent 
SiO, was present, separation of tridymite crystals at 
1000°-1400° prevented density measurements. On the 
high-soda side, the limit is 60 per cent Na,O, because 
of crucible attack. 

In Fig. 7, density as it changes with composition is 
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shown at four temperatures. For the room-temperature 
curve, the work of Morey and Merwin is adopted. For 
fused silica, calculated values are used. For values of 
Na,O at 50 per cent and higher, the curve for 1000° is 
extrapolated, because rapid devitrification occurs here. 
It is apparent from the separation of the curves that the 
expansibility increases rapidly with the soda-content. 
There is no relation between the liquidus diagram 
(lower) and the density curves. 

Omitting the tabulated viscosity data, Fig. 8 shows 
the curves for the relation between viscosity and tempera- 
ture for a number of glasses, with a logarithmic scale 
for ordinates. The heavy line shows melting-points for 
the various compositions (liquidus curve). At the left 
of this line, the effect of devitrification of the high soda 
members is evident from the sudden mounting of appar- 
ent viscosities. The glasses lower in soda, with higher vis- 
cosities, are pointed out as suitable compositions for 
commercial water glass. 

Fig. 9 shows the viscosity isotherm plotted against the 
composition, and below, for comparison purposes, is 
shown the liquidus of the Na,O-SiO, system. The 
isotherms show a steady decrease of viscosity with 
mounting Na,O. Turning points may be observed in 
these curves in the neighborhood of the disilicate com- 
position. This bend in the curve is less noticeable at 
higher temperatures. It is pointed out that the liquidus 
curve has a flat maximum in the composition 
Na,O.2Si0O,, indicating dissociation. It is held that there 
is only feeble excuse for assuming the continued exist- 
ence of this compound in the fluid condition. A num- 
ber of melts were made as the composition approached 
the metasilicate ratio, but no sudden decrease of vis- 


cosity, such as was described by Herty for calcium meta- 
silicate, could be detected. 


SIGNIFICANCE OF THE RESULTS 


HERE is an extensive literature on the internal struc- 
‘rs of glasses. Chemical and physical theories have 
been drawn up without any clear explanation. No at- 
tempt is made in the present paper to give a critical re- 
view of certain contradictory opinions. 

The present investigation cites results that are in dis- 
agreement with those of Herty. Viscosity measurements 
were made in the CaO - SiO, system using compositions 
at 45, 49 and 54 per cent CaO, respectively. Smooth 
and parallel curves were plotted from the results, and 
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the isotherms for viscosity plotted against composition 
show practically straight lines in contrast with the 
definite minima found by Herty. The latter curves, to- 
gether with the liquidus line, are shown in Fig. 10. 

Much of the remainder of the paper is taken up with 
a review of X-ray evidence according to Warren and 
Loring, which seems to point to the absence of chemical 
combination in the Na,O-SiO, glasses. 

In general, theoretical and practical conditions for the 
production of silicate glasses are: low melting point, 
and as high as possible viscosity at the melting point. 
Technical water glasses are not easily produced with less 
than 23 per cent Na,O on account of high melting point, 
nor with more than 33 per cent Na,O because the latter 
become so fluid at the melting point that crystallization 
easily takes place. 

Silicate glasses rich in soda and lime, with more than 
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40 per cent total, have at 1450° viscosities that are less 
by 200 times than those of the commercial glasses: that 
is, where commercial glass shows viscosity of 100 to 200 
poises, the sodium and calcium metasilicates have vis- 
cosity between 0.5 and one poise. This relationship is 
important on considering the reaction between the molten 
glass and the tank blocks, which is clearly accelerated 
as the viscosity of the glass is lowered. It offers some 
explanation for the exceedingly rapid attack at the charg- 
ing end of the tank, where these basic silicates form. 

An excellent bibliography is appended which seems 
to be worth reproducing here: 
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REVIEW 

Experimental Researches and Reports, Published by the 
Department of Glass Technology, Sheffield, England. Vol. 
18. 1935. 

This volume is a miscellany of about 330 pages, and 
is composed of reprints of scientific papers distributed 
by the Department of Glass Technology of the University 
at Sheffield to about eight different societies or journals. 
The bulk of them naturally are reprints from the Journal 
of the Society of Glass Technology, but several of them 
are in the German language, and there is an assortment 
from other sources. 

Except that there is in the background always some 
connection with glass technology, the papers are of a 
very diverse character. Many of them relate to the 
chemical durability or other chemical properties of glass, 
and a number relate to plant operation of furnaces or 
occasionally other parts of a plant’s equipment. The 
mechanical properties of certain kinds of glass and the 
color properties receive a little attention. The authors 
are almost as diverse as the papers themselves, and there 
is no continuity of thought between the papers. 

As a record of the activities of the Department of 
Glass Technology, the volume is impressive. Outside 
of the University walls however, and presumably inside 
it too, the average research worker will prefer the papers 
in their original setting in the journals, or in the form 
of “separates” which can be assembled into a more 
logical sequence according to subject matter. We con- 
gratulate the Department on the amount of work that 
it is turning out, and upon its quality—F. W. P. 





U. S. GYPSUM TO SELL GLASS FIBRE 
United States Gypsum Co., which has exclusive rights as 
selling agent to the building industry of fibrous glass 
produced by the Owens-Illinois Glass Co. for insulation 
of homes, announces the completion of a similar arrange- 
ment with the Corning Glass Works. Thus the Gypsum 
company, nationally known manufacturer and distributor 
of building materials, augments its service to the build- 
ing trade, by making available through one nation-wide 
source an insulating product that is gaining popularity. 

Owens-Illinois, whose scientists discovered the revo- 
lutionary speed process which makes fibrous glass for 
insulation commercially practical, recently granted pro- 
duction rights to Corning Glass, whose engineers have 
been conducting co-operative laboratory experiments for 
some time. 

The products of Corning Glass and Owens-Illinois will 
be marketed under the U. S. Gypsum trade name of 
“Red Top” insulation. This material may be used to 
insulate any type of America’s 29,000,000 homes, 85 per 
cent of which are frame buildings, and less than one 
per cent of which are insulated at present. 





NEW USE FOR GLASS 
An unusual use for glass has been found by a devoted son 
in perpetuating the memory of his father. Arthur Cub- 
bage, recognizing the endurability of glass, ‘utilized 
a large solid glass paper-weight to identify the remains 
of his father when all other markings have been erased 
by the years. Long-cherished by the elder Cubbage, this 
paper-weight had been given to him by an itinerant glass 
blower, and now lies next to a bronze mortuary urn to 
tell future generations that John H. Cubbage once lived 
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SCIENTIFIC ABSTRACTS FROM URBANA 


HE Fourth Conference on Glass Problems jointly 

sponsored by the Department of Ceramic Engineer- 

ing of the University of Illinois and the Chicago 
Section of the American Ceramic Society, opened on 
June 5th. Seventy-five technologists representing 11 
states were registered in addition to a large local repre- 
sentation. Dean M. L. Enger of the College of Engi- 
neering welcomed the group on behalf of the University 
and pointed out the value of such meetings in keeping 
the Industry and the Universities in step. Dean Enger 
further emphasized that true increase in wealth comes 
from constructive scientific development and _ thinking, 
and gave as an example the air condition units that 
were installed in the conference room. Mention was 
made of the function of the Engineering Experiment sta- 
tion in bringing industrial problems into the school 
laboratories and the dividends it pays not only in the 
scientific developments, but also in the valuable training 
to the students who assist in such work. 


Report on Glass Research in the Department of Ceramic 
Engineering 


By C. W. Parmelee, Head, Department of Ceramic Engi- 
neering, University of Illinois. 


During the past year, nine papers dealing with glass 
research have been published by the staff in various 
journals. The work on surface tensions of molten glass 
and on the scratch hardness of glass are in course of 
publication. 


A thesis by W. B. Silverman considered the effect of 
additions of alumina on the melting of a soda-lime glass. 


This work showed that: 


1. Additions of Al,O, increased the time necessary for 
melting. 

2. No difference in fining time was noticed with small 
additions of alumina, but larger additions increased 
the fining time. 

Many thermal expansion measurements of glasses 
have been made by students in the Department and the 
results of some of these measurements were shown. The 
curves were of the same general type but differed widely 
in absolute value, fused quartz having a coefficient of 
6 x 10-* and Pyrex chemical ware a coefficient of 
32 x 10-7, while the others represented commercial 
glasses of various types. The apparatus, which was 
used to measure these thermal expansions, was the 
familiar type of interferometer. 

With this same apparatus, the effect of alumina on 
the softening temperature of a soda-lime glass was meas- 
ured. The softening temperature of the glass was taken 
to be the temperature at which the glass sample showed 
the first signs of contracting under the load of the upper 
interference plate. 


The softening temperature increased when Al,O, was 
substituted for SiO, in a soda-lime glass. The rate of 
increase was linear up to 10 per cent Al,O,, the increase 
in softening temperature being about 3° C for each per 
cent of Al,O, in the glass. These measurements of 
softening temperature were correlated with the viscosity 
changes in the softening range which were produced by 
substitutions of alumina for silica. 

The work on the tensile strength of glass fibers has 
not been completed. Data was shown for the breaking 
stress of four glasses—an enamel glass, a plate glass 
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a bottle glass, and a lead glass composition. The values 
of tensile strength are relative values; extrapolated 
values of 48,300 lb. per sq. in. were shown for the 
enamel glass. Plate glass and bottle glass showed the 
same value of about 42,000 lb. per sq. in., while the 
lead glass that was used gave 32,700 lb. per sq. in. 

Measurement of the surface tension of glass is being 
carried on in the laboratories by means of a maximum 
bubble pressure apparatus. Additions of Al,O, to glass 
have been found to increase the surface tension of glass. 
The greatest effect was produced by the first few per cent 
of added Al,O,. A similar curve has been found for the 
addition of CaO to glass. Studies of the surface tensions 
of glasses in the Na,O-SiO, system revealed that the 
temperature coefficients of the glasses increased with the 
Na,O content. 

Accurate measurement shows that these curves are not, 
in general, straight lines, but have increasing slopes with 
lowering temperature. The variation of surface tension 
with composition in the Na,O-SiO, system is not a 
smooth curve, but.seems to be somewhat dependent upon 
the corresponding crystalline phases. 

Enamels used for metals are, of course, glasses and 
their study may be included in a report on glass re- 
search with Dr. Andrews’ permission. During the past 
year, W. T. Hester worked on the reactions which occur 
during the smelting of a ground coat enamel, The 
enamel batch contained feldspar, borax, quartz, fluorspar, 
and alkalies. In this study, the, weight loss occurring 
during the smelting was determined ins conjunction with 
the enamel temperature and the furnace temperatures. 
The enamel lost weight rapidly above 200° F, due to 
dehydration of the borax. Other conclusions were that 
appreciable chemical action between the batch con- 
stituents takes place at about 1400° F. Apparently the 
feldspar goes into solution first and this is followed by 
the solution of fluorspar and quartz. 


Notes on Heat Transfer in Glass Tanks 
By C. Cone, Surface Combustion Co. 


On the basis of apparent correlation between melting 
performances and secondary heat transfer effects, a hypo- 
thesis has been developed to predict tank capacity in 
terms of these variables. Conclusions are admittedly 
based on a good deal of work done on a test tube scale, 
and they may involve some questionable assumptions and 
analogies. A number of empirical factors, needed to 
write a practical formula for tank design on the basis 
of these conclusions, remain to be determined. 

Heat transmitted from gases and refractory super 
structure to the upper liquid surface of the glass, re- 
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Fig. 2. Transmission of Radiation from Black Body at 2865°F. 
to Various Depths. 

garded strictly as a geometrical boundary, is a pure 
conduction effect, although convection is involved in 
the circulation of heated gases into the boundary layer 
immediately above this level, and in the movement of 
heated glass away from the boundary below. Radiation 
is partially reflected at the surface without heat trans- 
fer, but otherwise absorbed in glass below the boundary 
level. These statements apply, of course, only to vitre- 
ous glass. Floating batch or opaque scum will absorb 
some radiation at the boundary surface. 

In general, most of the heat involved in glass making 
reactions is transferred from combustion gases direct 
to the floating batch layer. Because of the insulating 
effect of this layer, however;'a large part of the heat 
required to balance heat losses from glass through flux 
blocks will, in a well operated tank, be transmitted 
directly to the glass, and carried under the batch by 
convection circulation. Convection is thus, for example, 
largely responsible for maintaining molten temperatures 
below the batch in the dog house. 

Fig. 1* shows the relative transmission through various 
thicknesses of glass, for radiation wave lengths from 
0 to 5 microns. The upper curve, for 44” thickness is 
based on experimental determinations for Libby-Owens- 
Ford double strength window glass, corrected for reflec- 
tion. The other curves for 3” and 12” glass have been 
computed from the curve for 14” glass. The relative 
degree of absorption increases rapidly with thickness so 
that radiation to any appreciable depth is concentrated 
in a relatively narrow bond. For the obtainable tem- 
perature range, there is a steady increase in relative 
penetration with rising temperatures of the source of 
radiation. 

The relative intensities of radiant energies at 3”, 6” 
and 12” depths are shown in Fig. 2. The total per- 
centage of the total radiation reaching each depth has 
been estimated as follows: 


Pp ctabbverkqes 25.3 per cent 
_ PERC Ie ee 10.4 per cent 
SRS ere 1.8 per cent 


The radiation from CO, and H,O is almost all absorbed 
in the surface layer. 

Studies made on scale models in the laboratory, using 
various fluids heated by overhead radiation, have re- 
sulted in certain conclusions concerning the convection 
currents in tanks. In flowing outward along the surface, 
along a geometrically defined path, the glass must cross 


*While not exact reproductions of Mr. Cone’s drawings, the ac- 


companying illustrations will serve the purpose for which they are 
intended.— Ed. 
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isothermal lines as it approaches the edge of the tank, 
since it is supplying heat for lateral radiation. In re- 
turning through the batch, however, it is at liberty to 
seek its own level, and follow a path of thermal equi- 
librium. There is thus established an actual surface 
layer in the tank the depth of which roughly corresponds 
to the isothermal line connecting the glass line at the 
tank wall. See Fig. 3. 

Since the circuit of flow defined above does not af- 
fect the lower layers of glass except through viscous 
friction, the same forces which generate the primary 
current set up a secondary outward flow immediately 
below the first’ flow. This returns on its isothermal, 
producing a deeper current. This secondary current 
travels at a much lower velocity than the primary, since 
the hydrostatic accelerating forces are smaller, and vis- 
cosity higher. In all models studied, a third current at 
the bottom of the tank was noted. 

Since a shearing boundary exists between primary and 
secondary currents, with flow in opposite direction above 
and below the boundary, there is a corresponding sharp 
change in temperature and viscosity at this level, which 
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Fig. 3. Approximation of Actual Surface Layer in the Tank. 


JL 


ih 





practically isolates the primary current from the rest 
of the glass tank. Longitudinal currents are thus con- 
fined to the same strata. 

Any effects tending to reduce vertical temperature 
gradients, or increase lateral gradients from center to 
side, will increase the depth of circulation. This deepen- 
ing effect may be obtained by: (1) Increasing the ratio 
of depth to width of melting retort; (2) Using thicker 
bottom blocks or thinner side wall blocks; (3) Insulating 
the bottom; (4) Using mullite side blocks with clay 
bottoms; (5) Cooling side walls at glass line; (6) In- 
creasing glass temperature; (7) Increasing ratio of heat 
received by black body radiation from flame to total 
heat transfer through surface; (8) Insulating crown, to 
increase black body temperature of reveratory radiation. 

If empirical data are valid, and if assumptions made 
as to undetermined empirical factors are correct, the fol- 
lowing conclusions may be drawn: (A) Most commercial 
glasses are relatively transparent to black body radiation 
at tank combustion temperatures; the effect of radiation 
will be detectable at a depth of 12”. (B) A relatively 
shallow convection circulation exists in melting tanks. 
These isolate the top layer of glass; and movement of 
glass through the tank is essentially confined to this 
primary layer. (C) The capacity of a given tank for 


producing seed-free glass is a function of the depth of - 


the primary layer. (D) The depth of the primary layer 
depends on temperature gradients in the molten glass, 
and can be varied by influences changing the shape of 
isothermal lines. (E) Luminous carbon radiation in the 
flame, lowers the critical isothermal boundary as. com- 
pared to equal heat transfer by conduction, and thus 
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tends to increase tank capacity, as well as improving 
full economy and reducing refractory maintenance when 
properly controlled. 


Some Characteristics of Fine Glass Fibers 
By J. H. Thomas, Owens-Illinois Glass Co. 

Mr. Thomas presented a very interesting paper deal- 
ing with fine glass fibers and some of their properties. 
These fibers have a diameter of less than two and one- 
half ten thousandths inch, and may be made continuous 
fibers of infinite length. The process of drawing these 
fibers was not divulged, but it was evident that it had 
been developed to a high degree of perfection. 

It was shown that the strength of glass filaments de- 
pends upon the diameter of the fiber. The manner in 
which the tensile strength of these fibers varies with the 
diameter of the fiber is shown in Fig. 4. A fiber of two 
and one-half ten thousandths inch in diameter has a ten- 
sile strength of 250,000 pounds per square inch. If a 
thread is made of six of these fibers, the fiber is found 
to have a tensile strength of 248,000 pounds per square 
inch of glass fiber. Thus a bundle of fibers has some- 
what less strength than the sum of the strengths of the 
fibers, but the reduction is small. Fibers have been 
made that have a tensile strength of more than 2,000,000 
pounds per square inch. 

An interesting comparison was made as follows: A 
quart bottle weighing one pound has a surface area of 
90 square inches, but the surface of a fine glass fiber 
drawn from a pound of glass would be eight million 
times that. A glass fiber of the dimensions in question, 
with a weight of one pound would reach once around 
the earth. 

The high strength of these fibers was ascribed mainly 
to surface effects. The possibilities of extraneous mat- 
ter such as blisters, seeds, small stones, dust and cracks 
are minimized in these fine threads of glass. Thermal 
shock may contribute in a small measure to the high 
strength of these fibers, but only accounts for a very 
small fraction of their high strength. This is shown by 
the fact that fused quartz is the strongest, and that as 
the fiber diameter decreases, the strength increases. If 
the strength of fine glass filaments were to be accounted 
for on the basis of case hardening, these facts could not 
exist. A thin coating of oil put on the fiber during 
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Fig. 4. Relation of Tensile Strength of Glass Fibres 
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testing to protect the surface has been shown to be with- 
out effect on the strength. 

In testing these fibers they are supported by fusing 
wax to each end of the fiber to hold it while testing. 
The load is applied by a “chainomatic” effect. One end 
of the chain is fastened to the glass fiber and the other 
end to a rack and pinion. The load is varied by lower- 
ing the chain. The diameter of the fibers is measured 
by the use of a microscope and a calibrated eyepiece. 

These glass fibers* are to be used in the manufacture 
of textile. For this purpose the strength of the fibers 
are important. From the standpoint of strength, the com- 
position of the glass is not very important. The color 
is important and is hard to obtain. To get a blue color, 
the glass must contain at least six per cent cobalt oxide. 
The small diameter of the fibers mask the color due to 
total reflection of the light. 

The chief properties that make glass textile important 
is their resistance to fire, weathering, acids, electricity 
and corrosion. Cloth has been woven from glass thread 
and made into filter cloth, coverings for electric wires 
and varies styles of fabrics. It works well on ordinary 
textile machinery. Textiles made of glass apparently 
have none of the brittle characteristics typical of glass 
in coarser masses. 


Temperature Measurement and Control in the Glass In- 
dustry 


By John R. Green, Brown Instrument Co. 


Mr. Green discussed first the fundamentals of thermo- 
electric pyrometry, and then in more or less detail the 
various means at the disposal of the glass industry for 
temperature measurement and control. Platinum couples 
are widely used in the glass industry. If a platinum 
thermocouple is to give the best service, the protection 
tube must be gas tight and mechanically and chemically 
stable. A real saving can be made by the proper selec- 
tion of protection tubes. Silica blocks have been widely 
used for protection blocks in the crown. Mr. Green says 
that a better material may soon be available. 

Recording instruments are useful as an aid to main- 
taining constant temperature. Potentiometric recorders 
are available and they give a much closer reading than 
the millivoltmeter type. 

Radiation pyrometers are used for measuring exceed- 
ingly high temperatures. It is possible to use bare metal 
couples for these high temperatures and get relative 
readings if the couple is shielded with a proper shielding 
device. An apparatus was described for very rapid 
temperature measurement. 

Differential type flow meters are useful to show the 
rate of fuel feed on both sides of the tank. This is 
important and may result in a real fuel saving and bet- 
ter economy of operation. A new type of flow meter 
was briefly described. It is the Area Meter, and meas- 
ures total flow. It is said to be very satisfactory. 

The “Protectaglo” system for combustion safety was 
discussed. It is used to cut off fuel valves when the 
flames goes out. While not yet used extensively in the 
glass industry, Mr. Green predicts that it will be. 

Motor driven valves for gas and air lines may assume 
its position (any given position) from its deviation from 
the control point. Air as a controller is better than 


*Mr. .Thomas’ article will appear in full in an early issue of Tue 
Grass Inpustry.—Ed 
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electricity. It will assume any position from full open 
to full closed. 

Fuel to air controllers are of many types. The dif- 
ferential to static converter converts differential pres- 
sure to static pressure for control. This is one of a 
number of means of ratioing fuel to air. This can be 
used for a presure control for tanks, to maintain con- 
stant pressure over the tank. 

Definite savings can be made by using automatic con- 
trols on lehrs. Automatic control equipment for main- 
taining control of the temperature in the neck of gas 
producers results in substantial savings. An increase of 
100 degrees in the neck of the producer reduces efficiency 
about ten per cent. 


Some Notes on Pyroplastics 
By C. G. Harman. 

This paper dealt with some results obtained from 
experiments with hot pressing of clays. These experi- 
ments were intended to reveal some of the conditions 
that would have to be met in order to successfully apply 
the method. 

The material was heated in a furnace to the desired 
temperature and then quickly transferred to a mould and 
pressed. The press was very similar to a glass press, 
consisting of a system of toggles which were manipu- 
lated by compressed air. The moulds were made of 
steel and especially designed for the rapid removal of 
the pressed specimens. Two moulds were used in this 
test, one having an area of 2 by 4 inches and the other 
an area of 4 by 8 inches. 

In conducting a test, the hot clay was taken from the 
furnace with tongs and thrown into a mould. The mould 
was thrust into the proper position and the pressure 
applied immediately. As soon as the pressure was re- 
leased, the mould was opened and the specimen removed 
to another furnace which was held at a steady tempera- 
ture of 750° C. 

The success of the operation depended upon rapid 
handling of the material. The clay had to be taken from 
the furnace and the pressing operation completed while 
the clay was hot enough to yield under pressure, and 
placed in the annealing oven before cooling below 700° C. 

During these experiments, 1600 specimens of three 
different types of clay were formed by hot-pressing. 
Although the behavior of each material is different, the 
difference is a matter of degree and not of kind. To 
illustrate the type of behavior to be expected, a descrip- 
tion of the behavior of a Missouri Valley loess was given. 
It was found necessary to heat the loess to 1230° C, be- 
fore it would be worked. When this was the maximum 
temperature, it was necessary to soak the specimen for 
about one hour before it could be worked. With the 
furnace at 1230° C the specimen often developed cracks 
during the pressing operation. 1260° proved to be the 
best temperature if the atmosphere was oxidizing. The 
material needed to be in the furnace at that temperature 
about ten minutes to press well. At 1260° the stuff did 
not stick to the refractories and had not lost its original 
shape, but was soft enough to deform under a slight 
load. At 1285° C the stuff could be wadded into a ball 
with the tongs and would shape very nicely if drawn 
through rolls. With the furnace at 1330° C the ma- 
terial could still be worked, but above this temperature 
the melting was completed rapidly, although the glass 
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was very viscous. Material introduced into a furnace 
at 1300° C was ready to press within five minutes. 

After the loess had been to a temperature between 
1230 and 1300° it could be cooled as low as 1150° C and 
be pressed. About 3000 pounds per square inch was 
required at that temperature, and 5000 pounds per square 
inch produced no better results. These materials would 
not crystallize during annealing as the viscosity was 
too great. Temperature of 950° C in the annealing 
oven caused the material to warp. The colors of some 
of these hot pressed materials when properly treated 
were noteworthy. 


Motion Picture Analysis of Annealing 
By the Corning Glass Works Laboratories. 

At the evening session of the Glass Conference, motion 
picture analysis of annealing was presented with an 
explanation by G. V. McCauley. The picture showed 
the mechanism of the relief and introduction of strains 
in glass. 


Testing of Glass Containers 
By J. M. McCormick with F, W. Preston, Consultant. 

The testing of bottles falls into three classes: (1) Re- 
search, (2) Pass test and (3) Quality test. In the quality 
test, the samples are tested to destruction and the value 
reported is the average of many samples. In the pass 
test, the bottle is subjected to some arbitrary stress and 
if the bottle is below that it fails. Testing of glass is 
different from the testing of steel in that reasonable re- 
liability may be expected from a single sample, while in 
glass statistical methods must be used, since glass shows 
such wide variation. 

The effect of time on strength is important. If a bottle 
is under a pressure less than the maximum, it will break 
without increase of pressure if given the required time. 
The general effect of time on breaking pressure is shown 
in Fig. 5. 

In testing, it is necessary to know what the information 
is to be used for. For the pass test, the test should be 
from 11% to 2 times that which it will be expected to 
stand in use. The testing method must apply definite 
and uniform pressures. A method and apparatus was 
shown which will give quick reliable results for routine 
testing. 

The type of polariscope that is most useful is the type 
that shows the whole bottle at once. The polariscope 
is used to detect strain and to give information which 
will enable one to determine the cause of the strain. 
Moderate uniform strain is what is desired. Most of 
the strain that one sees is due to inequalities of the 
strain. 

The thermal shock, or hot water, test is very impor- 
tant since it is a measure of the endurance of the ware. 
The method is to heat the bottles and quench them and 
determine the temperature difference required to break 
the sample. Almost all bottles that fail, do so at or 
near the bottom. The hot water test was once a test 
for cords, now it is a consumers test. In this test, the 
cleanliness of the surface is an important consideration. 


Discussion By O. G. Burcu 


Mr. Burch agreed that the cleanliness of the surface 
affects the strength, but pointed out that another factor 
is the temperature at which the ware is at any time. 
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Fig. 5. Effect of Time on Breaking Pressure. 


Older ware may be stronger than new, due to the tem- 
perature gradient caused by a film effect. 

Mr. Burch further pointed out that thermal shock 
probably weakens the ware, but that there is no definite 
proof of this. The use of different liquids in the thermal 
shock tests leads to different results. This is probably 
not due entirely to viscosity, but viscosity plays an im- 
portant part by altering the amount of liquid that will 
adhere to the bottle when removed. 

While it would be possible to test every bottle, this 
would be expensive and troublesome. A better plan 
would be to test representative samples and to check 
and recheck different points in the manufacture. 

In service, bottles are subjected simultaneously to 
impact, tension, pressure and thermal shock. The ideal 
service test, when worked out, will embody all these 
features. : 


Some Factors Affecting the Presence of Seeds in Soda-Lime 
Glass 


By A. E. Badger, University of Illinois. 

The production of seed-free glass is difficult, since all 
the causes of seeds are not understood thoroughly. The 
chief factors which influence the seedy condition of glass 
were considered by Mr. Badger. 

The velocity of rise of a bubble in a glass melt de- 
pends mainly on the size of the bubble and the viscosity 
of the glass. Bubbles may be made to rise more rapidly 
by either making the bubble larger or decreasing the 
viscosity of the melt. The pressure within the bubble 
is controlled by the surface tension of the glass, so 
bubbles do not change much in size as they rise through 
the melt. Glasses of low surface tension should be easier 
to fine than those of high surface tension. The rate of 
rise of bubbles is increased if the external pressure on 
the glass tank is reduced. High pressures may cause 
the seeds to dissolve in the melt. 

When the glass batch is introduced into the furnace, 
chemical reactions take place which convert the batch 
materials into silicates with the evolution of large quan- 
tities of gas. At the end of the reactions, most of the 
gases have escaped and the melt enters the stage of “open 
boil” and becomes plain. Some of the reactions are 
very slow and may take considerable time to reach 
equilibrium. 

It has been found roughly that the greater the amount 
of gas to be driven out of a batch, the greater the proba- 
bility of resulting seedy glass. For minimum seeds, 
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there is an optimum evolution of gas. Thorough mix- 
ing of the batch and prevention of segregation is good 
practice for prevention of seeds. Briquetting the batch 
would hasten the melting reactions but might retard the 
refining. Cullet dilutes the raw batch and so aids fining 
and homogeneity. There may be an optimum value for 
cullet additions from this point of view. Metallic iron 
in the cullet will throw seeds. 

If the sand is moist, more thorough batch mixing re- 
sults and batch segregation is decreased. Certain definite 
moisture contents are desirable and these should be kept 
constant. The existence of seeds are promoted if the 
batch is decidedly wet. The raw materials should be 
checked to assure uniformity of composition and the 
absence of objectionable impurities such as NaCl, excess 
moisture, fine sand, etc. Small changes in the chemical 
composition may cause appreciable changes in the rate 
of fining. 

Molten glass may contain fairly large amounts of dis- 
solved gases, held either in chemical combination or 
physical solution. In the first case there are the gases, 
SO,, CO, and O,. These gases may also exist as physi- 
cal solution. Fairly large amounts of dissolved water 
is common in molten glass. Solubility of gases in glass 
commonly decreases with increasing temperature. In 
some known cases, with specific gases, the reverse is true. 
It is probable that glass near the bottom of the tank will 
hold more dissolved gases than the upper strata, because 
it is under a higher pressure and lower temperature. 

The movement of the fining gases through molten glass 
agitates it and tends to drive off dissolved gases. To 
prevent seed formation in the working end of a tank, the 
glass should be kept as quiet as possible. The mixing 
of two different glasses in the molten states often results 
in the formation of seed. The mixing of salt cake glass 
with amber glass always causes seeds. This may be due 
to the reducing action of the carbon and sulfur on the 
Na,SO,. 

Substances which are added to glass batches in small 
amounts and which evolve gases at late stages are called 
fining agents. Fining agents may-act as nuclei for the 
formation of large bubbles. The dissolved gases diffuse 
into these fining agent bubbles as they would into a 
vacuum, forming larger bubbles which rise more rapidly. 
Examples of these agents are Na,SO,, NaNO,, NaCl, 
BaSO,, CaSO,, B.O,, CaF,, Fe,0, Sb,O, and certain 
peroxides as BaO, and ammonium salts. Although much 
research has been done on fining agents much more is 
needed. 

The furnace atmosphere may change in its composi- 
tion and its pressure. This is likely to result in the 
liberation of dissolved gases. The pull on the furnace 
may also affect the quality of the glass as regards seeds. 
As a rule, the less glass made in unit time, the better 
will be the quality. The best practice is to maintain the 
furnace temperature constant no matter what the load. 
The design of the furnace is important and should not 
be overlooked. The type of fuel is important, especially 
as regards its flame, temperature and the luminosity of 
the flame. The lack of luminosity of the flame reduces 
the penetration power of the heat into the glass, which 
reduces the capacity of the tank and predisposes to seed 
formation. 

The path which the glasses take in the tank effects 
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the melting capacity of the tank, the homogeneity of the 
glass and the erosion of the refractories, and thus has an 
important bearing on the elimination of seed. Con- 
tinued study of such currents in various tanks may lead 
to increased melting capacity of the furnaces and im- 
proved quality of the glass. 

There is some evidence that refractories may cause 
seeds in glass. This may be due to the displacement of 
gas in the refractory by molten glass, chemical reaction, 
or the production of a glass near the refractory with 
decreased solubility for gases. Carbon may be deposited 
in the refractory by the diffusion of furnace gases and 
later react with iron spots to cause seeds. In the case 
of porous refractories it may provide numberless nuclei 
for seed to form. 


Identification of Stones in Glass 
By C. L. Thompson, University of Illinois. 

A glass stone is a segregation of crystalline or non- 
glassy material. They may be classified, according to 
their source, as batch stones, devitrification stones, and 
refractory stones. Some stones can be identified by 
visual examination, but for many of them the identifica- 
tion requires the use of a polarizing microscope. And 
it is a job that not even the X-ray tube can take from 
the microscope. The X-ray diffraction pattern might 
prove that one of the silica minerals, for example, tri- 
dymite was present, but it would not tell whether that 
tridymite was derived from undissolved batch, devitrifica- 
tion or from the refractory above or below the metal 
line. This distinction is usually possible with the polar- 
izing microscope. 

Batch stones are usually undissolved sand grains, but 
lumps of lime or segregations of color oxides may be 
encountered. The sand grains may usually be dis- 
tinguished by their characteristic shape and their crystal- 
line nature. There may be a center of residual quartz, 
or the quartz may be completely inverted to cristobalite 
or tridymite. When a quartz grain is greatly altered, 
the center is composed of wedge-shaped twins of tridy- 
mite and is surrounded by cristobalite and tridymite 
that has recrystallized from the highly silicous glass sur- 
rounding the grain. 

Devitrifiction results when the glass is at a suitable 
temperature below the liquidus for crystallization to 
occur. It does not necessarily mean that the tempera- 
ture has been below the liquidus for the average glass 
batch, but the glass may be non-homogenous for any of 
the various causes. The common products of devitrifica- 
tion of soda-lime-silica glasses are tridymite or cristo- 
balite, SiO,, devitrite Na,O - 3 CaO - 6 SiO, and wolla- 
stonite CaQ-SiO,. Occasionally the high temperature 
form of calcium meta-silicate, pseudowollastonite is en- 
countered, but that is rare, since it forms only above 
1200° C. 

It is at present planned to print Mr. Thompson’s in- 
teresting paper in full in the August Giass INpusTRy. 





PLATE GLASS PRODUCTION IN MAY 
The total production of polished plate glass by member 
companies of the Plate Glass Manufacturers Association 
of America in May, 1936, was 19,192,114 square feet as 
compared to 19,454,774 produced in April and 14,581.,- 
577 square feet produced in May, 1935. 
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FACTORS AFFECTING 


T is common practice in the glass industry to com- 
pare the efficiency of one furnace against another 
in terms of the amount of fuel required per ton 

of glass, without regard for certain important factors 
which, if given due consideration when determining this 
type of furnace efficiency, often changes the picture. 

The fuel consumption of a glass furnace is influenced 
by such factors as furnace construction, capacity and 
age, regenerator capacity, melting temperatures, type of 
fuel and manner of using, and tank pull. Consideration 
of these factors will show that it is not enough to simply 
measure the amount of fuel used and the amount of 
glass pulled in a specified time, and then to calculate 
a fuel-glass ratio when such a ratio is to be used in com- 
paring efficiencies of furnaces that differ markedly as 
far as the above factors are concerned. 

For instance, in the case of furnace construction and 
capacity it is known that a large tank has less exposed 
area in proportion to capacity than a small tank and 
consequently will be more efficient. As the loss of heat 
from the sidewall surface is proportional to the area 
exposed, it is also evident that the shape of the tank has 
an influence on the fuel requirements. For example, two 
tanks having an exposed glass area of 400 square feet 
are constructed, one tank being 40 feet long and 10 feet 
wide while the other is 20 feet wide and 20 feet long. 
In the first construction the exposed sidewall periphery 
is 100 feet while in the latter it is only 80 feet. The 
heat loss from the side walls will, therefore, be less 
in the latter construction. The same is true in the case 
of the crown of the furnace: a flat crown, such as the 
new suspended crowns, exposes less radiating surface 
than the old type high arch crown and will lower the 
heat loss with a resulting decrease in fuel consumption. 

That the age of the furnace has a marked influence on 
the fuel requirements will be seen from the following 
illustration. In a furnace melting “flint” glass, it was 
found that there were three definite periods in the life 
of the tank. In the first period, during the first few 
weeks of the furnace run, the fuel consumption was very 
low. After about six weeks it increased very rapidly 
and then steadied off to a constant rate of increase. This 
marked the beginning of the second period and the 
steady but low rate of increase was maintained until 
about the 12th month. This marked the beginning of 
the third period. During this period the fuel consump- 
tion rose very rapidly and a point was reached where 
the fuel consumption and the loss of production (due to 
stones and bad glass) was so great that it was not profit- 
able to continue the run. 

The rapid increase in fuel consumption after the six 
week period was due to the relatively rapid corrosion 
of the blocks that usually takes place during the first 
part of the run. After the blocks had worn down to a 
more or less constant thickness, the second stage was 
reached and the lower rate of increase was no doubt due 
to the lower rate of corrosion. The third period was 
definitely due to the fact that the blocks had begun to 
show “red” and excess cooling air was required. 

It has also been noticed that, when a furnace is run 
at its maximum load, this second period is considerably 
shortened. It is readily seen that this is due to the higher 
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furnace temperature that is necessary to carry the furnace 
at full load. This greatly accelerates the rate of corro- 
sion of the furnace blocks. 

Regenerators play an important part in the fuel re- 
quirements of the furnace and in many cases insufficient 
attention is paid to their proper construction, operation, 
maintenance and other requirements. If the regenerator 
is too small in size (a common fault in many instances), 
high stack temperatures result and the heat available in 
the waste gases is lost to an unappreciative atmosphere. 
With regenerators of the correct capacity, this lost heat 
may be reclaimed and the increased air temperature will 
materially decrease the fuel requirements of the furnace. 
Lack of attention to cold air filtration into the regenera- 
tors is also responsible for excessive fuel requirements. 
Improper reversing schedules also contribute their share 
but may easily be corrected by adopting a reversal-on- 
temperature system. 

The melting temperature is seldom considered when 
determining fuel-glass ratios. This neglect is often re- 
sponsible for misleading statements in regards to such 
efficiency figures. For example, a temperature of 2600° 
F is attained with a certain fuel consumption. Increas- 
ing the temperature to 2700° F requires a much greater 
percentage increase in fuel consumption than the per- 
centage increase in temperature. The closer the tempera- 
ture of the furnace is brought to the theoretical flame 
temperature of the fuel the greater is the increase in the 
percentage increase in fuel consumption. 

Closely connected with the temperature factor is the 
type of fuel used. Fuel-glass ratios are apt to be mis- 
leading when attempting to compare furnaces fired with 
different types of fuel even when the fuel is calculated 
on the B. T. U. basis. The B. T. U. contained in a fuel 
as determined in a calorimeter are quite different from 
the actual B. T. U. developed under actual combustion 
conditions where the amount of air used, degree of pre- 
heat of fuel and air, and other such factors are ex- 
tremely variable. Since the introduction of “diffusion 
combustion” the manner of using the fuel must also be 
specified when comparing fuel-glass ratios. 

Tank pull is perhaps the most important factor when 
considering furnace efficiencies based on fuel-glass ratios. 
The fuel consumption of a furnace running with no load 
has been found to be from 80 to 90 per cent of the fuel 
load requirements. The fuel-glass ratio will therefore 
be excellent when the furnace is running at full load. 
If the pull is decreased, the amount of glass per unit of 
fuel decreases. Comparison of fuel-glass ratios of dif- 
ferent furnaces must therefore take into consideration the 
rate of pull at the time the ratio was determined. 

In analyzing fuel-glass ratio figures obtained in one 
plant with those from other sources to compare per- 
formancés, more trustworthy results will be obtained if 
data concerning the above factors is also collected and 
used in the analysis. 





S. A. Forter, glass factory engineer, and Henry F. Teich- 
mann, formerly chief engineer, Simplex Engineering 
Co., announce the incorporation of Forter-Teichmann 
Engineering Co., at 119 Federal Street, N. S., Pittsburgh, 
to specialize in glass factory engineering and construction. 
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ALFRED CELEBRATES CENTENNIAL 

At its Centennial Convocation, on June 9, Alfred Uni- 
versity in addition to graduating 14 Bachelors of Science 
in Glass Technology, conferred honorary degrees upon 
several prominent ceramic scientists. In addition to the 
honoring of Ross C. Purdy with the doctorate of science, 
the honorary degree of Doctor of Humane Letters was 
conferred upon Arthur Eugene Baggs, Professor of 
Ceramic Art at Ohio State University, who received his 
training under Professor Binns at Alfred, and the pro- 
fessional degree of Ceramic Engineer upon John Milton 
McKinley, vice-president, North American Refractories 
Co., and former president of the American Ceramic 
Society. 

Another item on the Centennial Commencement pro- 
gram of interest to the ceramic world was the awarding 
of the Charles Fergus Binns Medal for distinguished 
achievement in ceramic art to Leon Victor Solon, eminent 
artist of New York City and president of the New York 
School of Applied Design. 

At Commencement, June 10, Alfred graduated 14 
Bachelors of Science in Glass Technology: Lewis M. 
Austin, Morris A. Cutler, Armand L. Houze, Jr., Lester 
P. Kohn, Eric H. Loytty, Robert S. Murray, John C. 
Nevius, Eugene C. Ostrander, Leslie F. Pither, Maurice 
R. Potter, Elmer E. Rosenberg, Louis J. Schiffner, Draper 
B. Smith; Ludwig W. Vogel. 








The upper photograph shows Ross C. Purdy, general secretary of 
the American Ceramic Society receiving the honorary degree of 
Doctor of Science at the Centennial Convocation of Alfred Uni- 
versity. Below, Dr. Purdy is shown standing between President 
Norwood and L. V. Solon. Also in this photograph are J. M. Mc- 
Kinley, Professor Baggs and Dean Holmes. 
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GLASS TECHNOLOGISTS HONORED 
John C. Hostetter, director of research and development 
at the Corning Glass Works, was given the honorary 
degree of Doctor of Science by his alma mater, Bucknell 
College, at the recent Commencement. The immediate 
citation was his work in supervising the production of the 
big astronomical mirrors. But it is well understood 
among glass men that Dr. Hostetter has more than earned 
this distinction by his important contributions to glass 
technology over a period of more than 20 years. 

At the Centennial Convocation of Alfred University, 
the honorary degree of Doctor of Science was conferred 
upon Ross C. Purdy, general secretary of the American 
Ceramic Society. Mr. Purdy was presented by Dr. Major 
E. Holmes, Dean of the New York State College of Cera- 
mics. No extended recital is needed here of the achieve- 
ments of this man who has been for so many years the 
guiding spirit of the Society. In his earlier career, he 
organized the department of ceramics at Illinois, headed 
the same department at Ohio State, and practiced as a 
ceramic engineer with distinction, especially in the abra- 
sive industry. Dr. Purdy has always been a leader in the 
application of physical chemistry to ceramic problems. 

Cullen W. Parmelee, head of the Department of Cera- 
mic Engineering at the University of Illinois, was hon- 
ored by Rutgers University with the degree of Doctor of 
Science. Dr. Parmelee organized the Ceramic Depart- 
ment at Rutgers, and has made a signal success at I}linois 
where the work of his graduate students on glass prob- 
lems, and the Glass Conferences that have been held 
under his direction, have been of great interest to glass 
technologists in recent years. 





EDWARD A. BROCKMAN DIES 

Edward A. Brockman, formerly with the ceramic sales 
division of the R. & H. chemicals department, E. I. du 
Pont de Nemours & Co., died of heart disease last month. 
Mr. Brockman, who was well known in the ceramic in- 
dustry, joined the Roessler & Hasslacher Chemical Co. in 
1912 and continued his services when that organization 
became a part of the du Pont Co. in 1930. 





PUBLICATION RECEIVED 
Absorption of X-rays by Lead Glasses and Lead Barium 
Glasses. By George Singer. Research Paper RP870. 
National Bureau of Standards. 

The results of a study of the protective properties 
of a group of typical flint and barium-flint glasses are 
reported in this publication. In chemical composition, 
the protective glasses analyzed were found to resemble 
closely the denser optical flint and barium-flint glasses. 
The protection coefficients of the glasses were deter- 
mined by an ionization method. Of the various com- 
ponent elements it was found that only lead and barium 
contribute appreciably to the protective effectiveness 
of glasses. 

For flint glass empirical relations were established 
between the protective coefficient and the chemical com- 
position, density and refractivity; for barium-flint glass 
an empirical relation is given between the protection 
coefficient and the lead-oxide and barium-oxide. 





T. V. Treacy of L. Keizer & Co., Liverpool, England, 
plate and sheet glass merchants, is planning to visit 
the United States during July. 
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THE GERMAN GLASS INDUSTRY — 1928-1935 
By J. F. HUDDLESTON‘ 


HE German glass industry takes an important 

place in the world’s production of glass, being 

second only to the United States. Germany’s 
share in the world’s production has, however, decreased 
during the last few years, owing to the fact that coun- 
tries with an old established glass industry such as the 
United States, Czechoslovakia, and Belgium, have en- 
larged their production facilities, and former German 
customers in overseas countries have established their 
own industries. This has happened in the Commonwealth 
of Australia, in Canada, Japan and in some South Ameri- 
can states. 

In 1928, when the last official census was made, the 
German glass industry employed over 100,000 laborers. 
Its production was valued at RM. 430,000,000 ($102,340,- 
000), the highest point ever reached by the German glass 
industry. During the following years the production 
showed a steady decline and, judging from the fuel con- 
sumption of the glass industry, it fell as follows: 


cent 
cent 
cent 
cent 
cent 


The decrease was, however, not equally distributed 
over the various branches of the glass industry. Thus, 
production of plate and sheet glass increased up to 1930, 
because of continued construction activities and increas- 
ing preference for glass as a raw material. Manufac- 
turers of hollow glass, however, reported that in 1929 
the output had decreased by 26 per cent as compared 
with the previous year. During 1931 and 1932 the hol- 
low glass production fell again by almost 40 per cent. 
In 1932, the share of the plate and sheet glass produc- 
tion, therefore, amounted to about one-third of the total, 
as against one-fourth during 1928. 

The marked decline in glass production between 1928 
and 1932 came to a standstill in 1933. In that year 
conditions in the glass industry, as well as in most of 
the other domestic industries, began to improve. It was 
especially the revival of the building trade, fostered by 
important subsidies on the part of the government, which 
favored the upward trend of the glass industry. On the 
basis of the fuel consumption the improvement with 
1928 as 100 was as follows: 1933, 51.1 per cent; 1934, 
64.3 per cent; 1935, 76.8 per cent. 

As in previous years, the development of the produc- 
tion of plate and sheet glass was more favorable than 
of hollow glass. It was reported that, for instance, 
manufacturers of bottles were working at only 25 per 
cent of their full capacity by the middle of 1935. The 
government had to take various protective measures to 
support this branch. For example, it decreed that cer- 
tain kinds of bottles could only be used once (bottles 
for liquors, pharmaceutical preparations, etc.) Very re- 
cent developments show the success of these measures 
and it is believed that the German hollow glass industry 
will soon be able to increase its share in the total 
production. 


*American Consul at Dresden, Germany. 
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German production of flat glass increased during that 
period from 19,000,000 square meters in 1925 to some 
22,000,000 square meters in 1933. At present the Ger- 
man flat glass industry is equipped with 42 Fourcault 
machines, and four Libbey-Owens machines having a 
total production capacity of 25,000,000 square meters a 
year. This means that the mechanized plants are able 
to take care of the entire domestic and export require- 
ments as expressed by the production figure of 25,000,000 
square meters for 1935. In reality, a part of that pro- 
duction still represents hand-blown output and another 
part the output of one plant operating the Pittsburgh 
process with an annual production capacity of 1,200,000 
square meters. 

In the plate glass division, mechanization has been 
brought about gradually. Whereas the pouring followed 
by rolling (DeNehou process) occurred towards the end 
of the eighteenth century, it was only in 1924 that the 
Modern Bicheroux process was adopted by the first Ger- 
man glass works. The Bicheroux process produces a 
continuous band of plane glass delivered upon rolling 
tables. It is now operated by six German concerns. 


Grinding and polishing have also become continuous 
which further increased the rate of production. 


EMPLOYMENT 


HE following data derived from two industrial cen- 

suses taken in 1925 and 1933 show the develop- 
ment of the several divisions of the German glass 
industry during the intervening period: 


Plants 


Employees 
1925 1933 


1925 1933 
26,117 


Divisions 
Hollow glass works 141 
Combined hollow glass and 247 32,448 

bottle works Seer 20 4,780 
Bottle industry 186 88 15,916 7,424 
Flat glass industry ; 124 45 16,986 5,642 
Improvement of hollow glass 897 255 17,361 2,418 
Improvement of flat glas 984 ~=1,103 14,811 7,507 
Manufacture of glass pearls 279 40 1,350 217 
Hand blowing manufacture. 1,220 2,505 2,555 3,386 


57,491 


TOTAL . 3,937 4,197 101,427 

While exact figures for the intervening years are not 
available, the general development of employment condi- 
tions in those years was reported to have been even worse 
than that of production. In 1931 and 1932, the small 
glass manufacturers suffered severely from economic con- 
ditions, having been forced to shut down entirely or at 
least to blow out furnaces. Only the large companies 
were able to withstand the depression. 

During the last several years, employment conditions 
in the German glass industry have shown a favorable 
trend. The number of workers has increased more than 
has the average working time, due to the special attitude 
which the government has taken towards the workers in 
the industry. To achieve a higher degree of employ- 
ment, the production of such bottles was made com- 
pulsory on some industries, e.g., those producing 
sparkling wines. The development of employment con- 
ditions during the last three years is shown in the table 
at the top of page 240. 
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Percentage of workers employed in 
relation to plant’s capacity 

Percentage of working hours performed 
in relation to plant’s capacity 

Average daily working hours per 
worker 


FOREIGN TRADE 


ERMANY’S foreign trade in glass and glass prod- 

ucts is of considerable importance. While its 
imports vary between five and 10 per cent of the domes- 
tic production, this country is the world’s largest ex- 
porter of glass and glass goods. German exports amount 
to more than one-third of her production, and of some 
items of glass, to more than 50 per cent of the total 
amount of that item produced. 

In general German foreign trade in glass and glass 
products followed a trend similar to that of other in- 
dustries during the last six years. Imports fell from 
30,667 metric tons valued at RM. 25,302,000 ($6,022.- 
000) in 1930, to 10,971 metric tons valued at RM. 12,- 
447,000 ($3,796,000) in 1933. In 1934, the imports 
increased slightly to 16,983 metric tons valued at 
RM. 14,668,000 ($5,779,000). In 1935, imports fell 
again to 10,345 metric tons, valued at RM. 9,136,000 
($3,682,000). This recent development is of interest 


since 1935 is the first year during which Germany car- 


ried on foreign trade under the “New Plan” forced by 
her serious foreign exchange situation. The outstanding 
features of this new scheme are reciprocal trade with 
foreign countries and a severe restriction on those im- 
ports which can be substituted by domestic products. 

Czechoslovakia was by far Germany’s most important 
source of supply of glass products during the period 
under review. Other suppliers of importance were the 
Netherlands, France, the United States, Austria and Bel- 
gium. Imports from these countries during 1934 and 
1935 were as follows: 


1934 
Metric 
tons 
8,311 

175 


1935 

Metric 
tons 

8,097 

173 

112 

16 

29 

452 


Reichsmarks 
8,529,000 
1,302,000 

815,000 
481,000 
285,000 
220,000 


Reischmarks 
5,689,000 
658,000 
441,000 
362,000 
371,000 
276,000 


Czechoslovakia 
Netherlands 
France 

United States 
Austria 
Belgium 


The table shows that imports from the leading coun- 
tries decreased considerably, especially in value, while 
only Austria and Belgium increased their shares. 

German exports of glass and glass products showed a 
steady decrease until 1934, when they reached their low- 
est point. They dropped from 170,749 metric tons 
valued at RM. 232,635,000 ($55,367,000) in 1930, to 
106,484 metric tons valued at RM. 107,619,000 ($42,402,- 





GERMAN FOREIGN TRADE IN GLASS AND GLASS PRODUCTS DURING THE YEARS OF 1930 


1935 


. ©£M PORTS 


1930 
Volume Value 
Metric 1,000 

R 


tons 


Metric 

I. Glass Industry tons 

Raw glass _(Cylinder and crown glass, 
optical raw glass) Har: 

Hollow glass, neither ground nor pol- 
ished, smoothed, etched or cut (incl. 
such glass for lighting or household 
purposes, glass pipes, liqueur glasses, 
but except bottles) aang ve 

Hollow glass, round, polished, cut, 
smoothed, etched or cut (incl. such 
glass for lighting and household pur- 
poses, glass pipes, liqueur glasses. 
bulbs for electric lamps, but except 
bottles ) ; ive si 

Bottles of all kinds, neither ground, nor 
polished, smooth or etched 

Bottles, all other ws ; 

Plate and Sheet Glass, neither ground 
nor polished, cut, figured, ribbed, 
scalloped, curved, frosted, etched, 
flashed, cut in facets or silvered 

Plate and Sheet Glass, all other, except 
wired glass and dry plates for photo- 
graphic purposes : ‘ 

Wired Glass oe 

Glass Beads and Trimmings thereof; 
Imitation Gems 

Hollow Ware for Pharmaceutical and 
Medicinal Purboses; glass apparatus 

Glassware, all other ee sinto 

Glass, waste 


Total 


699 1,321 


655 


Il. Optical Industry 

Watch Glasses, Spectacle and other Eye 
Glasses, Glasses for Sterenscopes. 
Burning and Magnifying Glasses, 
notwithstanding whether or not 
ground or mounted 

Lenses for Optical and Photographic 
Purposes; Photographic Apparatus 

Telescopes: Opera Glasses as 

Stereoscopes: Microscopes 
Optical Glasses ate 


Total 


IIT, Allied Branches of the Glass Industry 
Dry Plates for Photographic Purposes 
Artificial Eves, Pa‘ntings on Glass, 

Lantern Slides; 

tures on Glass 
Artificial Teeth 
Isolated Bottles; 
Thermometers 


Total 


Grand Total 


1931 
Volume Value 
1,000 

R 


1,081 


193 
Volume 
Metric 

tons 


1933 
Volume 
Metric 

tons 


1934 
Volume 
Metric 

tons 


1935 
Volume Value 
Metric 1,000 

tons M. 


2 
Value 
1,000 
RM 


Value 
1,000 
RM. 


Value 
1,000 


M. RM. 


440 671 452 568 471 544 232 


259 


260 


2,068 


49 
6 


4,040 


440 
7 


704 714 


10.455 10.971 12,447 16.983 14.668 10,345 9.136 
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000) in 1934. A remarkable increase, especially in vol- Czechoslovakia ..... 2,900,000 514 
ume, was effected in 1935, when exports totalled 124,087 — mee i oo 
metric tons, valued at RM. 120,353,000 ($48,502,000). Japan at, ae 2,634,000 2.469 
This increase affected quite differently the various Austria. seedy 2,445,000 1,574 


branches of the glass industry. While exports of plate Soe See... oo roe 


: ' Argentina ......... 1,728,000 3,569 
and sheet glass increased by about one-third, exports of Norway ........... 1,703,000 1,576 


hollow glass were larger by only 14 per cent and those Hungary vee 1,534,000 777 


of glass for household use, by 36 per cent. Exports a tae 955 DOD = 
of glassware for lighting purposes even declined by 4 Br. South Africa ... 1,221,000 3,229 


per cent. Turkey ... 1,140,000 3,753 


, Poland ... 1,135,000 249 
Germany furnishes glass and glass products to all Eavet bree ragaes 1.291 1,029,000 1,816 
parts of the world. The United Kingdom was Germany’s Yugoslavia ..... 379 953,000 410 


largest customer followed by Switzerland, the Nether- C. 0. Australia... 562 948,000 1,389 
f Greece eae eee 537 851,000 955 
lands, France, Italy and the United States in the order Soviet Union ...... 203 670,000 324 —‘1,049,000 
given. The more important purchasers of German glass : 
and glass products with the volume and value of their This survey shows that exports to most of the coun- 
purchases during the last two years are tabulated: tries increased, with the exception of those to Switzer- 
1996 nee land and Belgium, which decreased both in volume and 
Metric Metric value, while those to the Netherlands, France and Czecho- 


tons Reischmarks tons Reischmarks slovakia decreased in value but increased in volume. 
United Kingdom ... 15,368,000 21,981 16,472,000 
Switzerland 9,091,000 6,819 8,076,000 I 
Netherlands 8,406,000 16,005 7,887,000 4MPORTS 
— reo io 5,947,000 HE official statistics of the German foreign trade in 
United States 4,583,000 1,074 glass and glass products are deceptive because they 
4,192,000 3,534 include the foreign trade of the optical industry as well 
4,145,000 6,642 : d 
3/256,000 2'909 as the products of allied branches of the glass industry, 


3,221,000 1,647 such as artificial teeth, artificial eyes, thermometers, etc. 





ym £XPORTS 


; . 1931. : 1932 1933 1934 1935 
Volume Value Volume Value Volume Value Volume Value Volume Value Volume Value 
Metric 1,000 Metric 1,000 Metric 1,000 Metric 1,000 Metric 1,000 Metric 1,000 
I. Glass Industry tons RM. tons RM. tons M. tons RM tons RM. tons RM 
Raw Glass (Cylinder and crown glass, M. 
optical raw glass) 3,5 2,756 3,852 
Hollow glass, neither ground nor pol- 
ished, smoothed, etched or cut (incl. 
such glass for lighting or household 
purposes, glass meee, liqueur glasses, 
but except bottles) 35,985 767 =. 30,656 = =23,162 Bi 16.061 24,442 S, 20,468 
Hollow glass, round, polished, cut, 
smoothed, etched or cut (incl. such 
glass for lighting and household pur- 
poses, glass pipes, liqueur glasses, 
bulbs for electric lamps, but except 
bottles) . 7.434 " 7,193 Se rf 4,220 é +423 8,2 § 8,736 
Bottles of all kinds, neither ground, nor ' sii 
polished, smooth or etched 40,691 A 37,963 J wigs - 22,860 Bo. 21,5 81 55 7.430 
Bottles, all other 73 442 3 2 57 42 2 “198 
Plate and Sheet Glass, neither ground 
nor polished, cut, figured, ribbed, 
scalloped, curved, frosted, etched, 
flashed, cut in facets or silvered ... 21,832 % $3 795 . 19,296 4,191 3,055 4.656 33, 5.615 
Plate and Sheet Glass, all other except 
wired glass and dry plates for photo- 
graphic purposes .................. 18,971 »347 2 a ,863 14,192 6,993 ae 6,130 » 6.395 
Wired Glass 12,660 2.3 95 725 7, a 6,891 969 523 1,013 087 956 
Glass Beads and Trimmings thereof; 
Oe ey rn a 2 97 335 336 505 
Hollow Ware for Pharmaceutical and 
Medicinal Purposes; glass apparatus. 3,55 37 x 14,086 2, 2,972 11,720 i .035 3. 11,980 
Glassware, all other ¥ 5, 502 4,997 J 921 2,682 2,134 2,123 
Glass, waste ‘ 280 ° 4.348 142 117 133 


2,366 3,054 9 2,479 2,606 2,645 2,279 


2,629 





147 
146,463 101,426 101,082 64. oe 102,608 62,025 180 
II. Optical Industry 
Watch Glasses, Spectacle and other Eye 
Glasses, Glasses for Stereoscopes, 
Burning and Magnifying Glasses, 
notwithstanding whether or not 
ground or mounted d 7,976 J 6,604 4,803 
Lenses for Optical and Photographic 
Purposes ; Photographic rae ay 76: 30,213 7 26,302 52 19,084 
Telescopes: Opera Glasses .... 7,515 5,348 55 2,961 
Stereoscopes: Microscopes and other 
Optical Glasses 12 23,766 18,506 


56,546 37 61,436 





12 163 


69,470 2,052 56,760 42 39,011 1,643 38,646 





'II, Allied Branches of the Glass Industry 
Dry Plates for Photographic Purposes. 4 ‘ a us .141 A 01; 2.662 
Artificial Eyes, Paintings on Glass, 

Lantern Slides; Photographic Pic- 

tures on Glass i 3,647 3,436 5 876 $3 85 4.751 .246 
Artificial Teeth ... 2 \ 15 3,863 11 373 2.097 11 
Isolated Bottles; ea ie nike 3,893 J 3,722 13 ,008 ss 3, 6.045 3,103 
Thermometers meee k i 309 249 3,825 3,819 236 


Total “9,985 39,3 8,841 32,3 285 ; 940 19,374 5,917 16,94 


Grand Total 70,7 32, 157,356 190,487 108,788 123.606 111,191 120,045 106,484 107,619 
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Other statistics are not available. In order to give a true 
picture of Germany’s foreign trade in glass and its prod- 
ucts, an analysis of the official figures is shown in the 
following sections. 

A segregation of imports gives the following picture: 


Glass Optical Allied 
Industry Industry Industries Total 

Met. 1,000 Met. 1,000 Met. 1,000 Met. 1,000 
Year tons RM. tons RM. tons RM. tons RM. 
1930.. 30,303 19563 154 3,800 210 1,939 30,667 25,302 
1931 18,783 13,788 146 3,384 177 1,538 19,106 18,710 
1932 10,246 9,715 118 2,335 91 935 10,455 12,985 
1933.. 10,773 9,407 122 2,256 76 784 10,971 12,447 
1934.. 16,761 11,137 159 2,827 63 704 16,983 14,668 
1935.. 10,194 6,348 73 2,074 78 714 10,345 9,136 


These figures reveal that the imports of glass and 
glass products are really much smaller. They vary be- 
tween 70 and 75 per cent of the total amount. The rest 
is made up of optical goods and articles of the allied 
branches. 

“Plate and sheet glass, neither ground nor polished, 
etc.,” is the leading item of German glass imports. Of 
this item 8,36] metric tons valued at RM. 2,011,000 
($810,000) were imported during 1935. 
almost exclusively from Czechoslovakia. 

Another item of importance was “Glass beads and 
trimmings,” of which Germany bought 184 metric tons 
valued at RM. 2,179,000 ($859,000) last year. Czecho- 
slovakia was also in this case the most important 
purveyor. 

Imports of “Raw glass” totalled 232 metric tons, 
valued at RM. 259,000 ($104,000) in 1935. The bulk 
was furnished by France. 

The importation of optical goods into Germany is also 
of importance in spite of the great development of her 
optical industry. These imports were very stable dur- 
ing the last six years and were even able to increase 
their share of the total from 15 per cent in 1930 to 23 per 
cent in 1935. The main commodity of this group was 
“Apparatus and lenses for photographic and optical 
purposes.” Imports came chiefly from the United States, 
Switzerland and Austria, totalling 34 metric tons valued 
at RM. 995,000 ($401,000) during the year 1935. Im- 
ports of “Telescopes and opera glasses” are also worthy 
of note. They amounted to 13 metric tons valued at 
RM. 469,000 ($189,000), and were furnished principally 
by the Netherlands and France. 

Imports of the industries manufacturing allied articles 
decreased from 210 metric tons valued at RM. 1,939,000 
($461,000) in 1930, to 77 metric tons valued at 
RM. 714,000 ($288,000) in 1935. More than half of 
the value of these imports is “Artificial Teeth.” These 
amounted to 2 metric tons valued at RM. 440,000 ($177,- 
000) in 1935. The United States was the leading pur- 
veyor. Other important imports under this heading 
were those of “Artificial eyes” which amounted to 20 
metric tons valued at RM. 141,000 ($57,000) in 1935. 
Czechoslovakia, the Netherlands and the United King- 
dom were the principal sources of supply. 


They came 


Ex Ports 


As the table shows, the value of exports of glass and 
glass products is in reality about half of the total amount 
given in the official German statistics. One-third of the 
value represents exports of optical goods and about 15 
per cent those of products of the allied industries. 


242 


Exports segregated as in the case of imports give the 
following showing: 


Glass Optical Allied 
Industry Industry Industries Total 

Met. 1,000 Met. 1,000 Met. 1,000 Met. 1,000 
Year tons RM. tons RM. tons RM. tons RM. 
1930.. 158,293 123,791 2,471 69,470 9,984 39,374 170,749 232,635 
1931.. 146,463 101,426 2,052 56,760 8,841 32,301 157,356 190,487 
1932.. 101,082 64,088 1,421 39,011 6,285 20,507 108,788 123,606 
1933.. 102,608 62,025 1,643 38,646 6,940 19,374 111,191 120,045 
1934.. 99,180 56,546 1,387 34,126 5,917 16,947 106,484 107,619 
1935.. 116,379 61,436 1,626 41,565 6,082 17,352 124,087 120,353 


The most important item of export of the glass in- 
dustry proper is “Hollow glass, neither ground nor pol- 
ished, etc., excluding bottles.” Such exports amounted 
to 24,136 metric tons valued at RM. 14,722,000 ($5,933,- 
000) in 1935. The United Kingdom, the Netherlands, 
Switzerland and Italy were the most important cus- 
tomers. In 1930, exports of this item were about twice 
as much. Exports of “Hollow glass, ground, polished, 
etc., except bottles” totalled 5,118 metric tons valued at 
RM. 8,736,000 ($3,521,000) in 1935. They were chiefly 
purchased by the United Kingdom, Switzerland and Italy. 

Second in importance are the German exports of “Hol- 
low ware for pharmaceutical and medicinal purposes.” 
They totalled 3,211 metric tons valued at RM. 11,980v,- 
000 ($4,828,000) in 1935, as against 3,572 metric tons 
valued at RM. 19,379,000 ($4,612,000) in 1930. The 
United States was the main purchaser during the years 
from 1930 to 1933, while she ranked fourth in 1934, 
and sixth in 1935. The United Kingdom and Switzer- 
land are at present Germany’s most important customers 
for these goods. 

Exports of bottles of all kind amounted to 40,764 
metric tons valued at RM. 17,561,000 ($4,201,000) in 
1930, and to 24,615 metric tons valued at RM. 7,628,000 
($3,074,000) in 1935, thus showing a considerable de- 
crease in volume and value. The United Kingdom, the 
British possessions, Switzerland and the Netherlands 
purchased the bulk of these exports. 

Exports of “Plate and sheet glass, neither ground nor 
polished, etc.,” totalled 21,832 metric tons valued at 
RM. 6,707,000 ($1,596,000) in 1930 and 33,041 metric 
tons valued at RM. 5,615,000 ($2,263,000) in 1935, thus 
recording a remarkable increase in volume. The Nether- 
lands, the United Kingdom, Switzerland, Denmark, 
Sweden and the United States were the chief customers. 

A considerable decrease, both in volume and value 
took place in the exports of “Plate and sheet glass, 
ground, polished, etc.” They amounted to 18,971 metric 
tons valued at RM. 15,347,000 ($3,653,000) in 1930, as 
against 11,790 metric tons valued at RM. 6,395,000 
($2,577,000) in 1935. The principal countries of 
destination were the United Kingdom, the Netherlands, 
and Switzerland. Argentina also bought an important 
amount of this commodity. 

“Raw glass” was one of the few items which showed 
only a slight decrease in exports during the last few 
years. These amounted to 2,279 metric tons valued at 
RM. 2,629,000 ($656,000) in 1935, as against 2,606 
metric tons valued at RM. 2,645,000 ($1,042,000) dur- 
ing the previous year. Switzerland, Belgium, Italy, 
Japan, and the United States were the leading purchasers. 

“Apparatus and Lenses for photographic and optical 
purposes” were by far the most important item under 
this heading. These exports amounted to 592 metric 
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tons valued at RM. 21,959,000 ($8,849,000) in 1935. 
They went to all parts of the world. The long list of 
countries of destination was headed by the United States 
and followed by France, Italy, Japan, and the United 
Kingdom in the order given. 

Next in importance, were exports of “Stereoscopes and 
Microscopes,” which totalled 584 metric tons valued at 
RM. 12,229,000 ($4,928,000) in 1935. The United 
States, the Soviet Union, and the Netherlands bought 
most of these optical goods. 

Exports of “Spectacles and other Eyeglasses as well 
as magnifying glass, watch crystals, etc.,” amounted to 
389 metric tons valued at RM. 4,357,000 ($1,756,000) 
in 1935. Sweden, Italy and Denmark were the main 
customers for these goods during 1935, while up to 1933, 
the United States also purchased considerable quantities. 

Germany is also a large exporter of “Vacuum bottles.” 
These exports totalled 2,833 metric tons valued at 
RM. 4,421,000 ($1,782,000) in 1935, and went chiefly 
to the United Kingdom, France, Sweden, and Switzerland. 

Exports of “Thermometers” amounted to 250 metric 
tons valued at RM. 3,729,000 ($1,503,000) in 1935. 
Italy and Switzerland were the leading buyers. 

“Dry plates for photographic purposes,” which totalled 
1,463 metric tons valued at RM. 3,052,000 ($1,230,000) 
in 1935, were chiefly shipped to Japan and Brazil. All 
the other countries of the world were, however, also 
buyers of these articles. 

A considerable decrease experienced in exports of 
“Artificial eyes, lantern slides, etc.” They fell from 
4,144 metric tons valued at RM. 13,647,000 ($3,248,000) 
in 1930, to 1,523 metric tons valued at RM. 3,723,000 
($1,501,000) in 1935. The United States was the most 
important customer during the years from 1930 to 1933, 


while during the years following, the United Kingdom 
and Switzerland were more important purchasers. 

Exports of “Artificial Teeth” which were chiefly bought 
by Austria, Italy and Czechoslovakia, amounted to 13 
metric tons valued at RM. 2,427,000 ($978,000) in 1935. 

Computing the average value per metric ton of Ger- 
many’s foreign trade in the products of these three in- 
dustries, it is revealed that the average price of glass 
exports has steadily decreased during the last six years, 
while that of optical and allied goods developed nor- 
mally with regard to the general situation in the world 
markets. 

The development of the average value of imports was 
very irregular. The average value of the imports of 
products of the glass and allied industries showed a 
decrease during 1935. The index of optical goods in- 
creased considerably, being due to the severe restriction 
on the importation of “Spectacles and other eyeglasses, 
etc.,” which fell by about 90 per cent in volume last 
year as compared with 1934. 

A comparison of the average values of imports and 
exports shows that Germany is generally importing more 
valuable products of the glass and allied industries than 
she exports, while the average value of exports of opti- 
cal goods is higher than that of the imports of such goods. 


Average Value per one Metric Ton 


Glass Industry Optical Industry Allied Industries 
Imp. Exp. Imp. Exp. Imp. Exp. 
RM. RM. RM. RM. RM. RM. 
Year 
1930. 
1931 
1932 
1933 
1934 an 
1935 .. 


648 
734 
948 
873 
664 
623 


782 
693 
634 
604 
570 
528 


24,675 
23,178 
19,788 
18,492 
17,779 
28,411 


28,114 
27,661 
27,453 
23,522 
24,604 
25,563 


9,233 
8,689 
10,275 
10,316 
11,173 
9,154 


3,944 
3,653 
3,263 
2,793 
2,864 
2,853 





THE LIME BORIC-OXIDE SILICA SYSTEM 
The close similarity of boric-oxide and silica and espe- 
cially their property of limited miscibility in the liquid 
state with oxides of certain of the alkaline earths and 
other divalent elements renders a study of the system 
CaO0-B,0,-SiO, of unusual theoretical interest. From 
the practical viewpoint the system is equally worthy of 
investigation, for the high-silica boric-oxide portion has 
a bearing upon the constitution of borosilicate glasses, 
enamels, and ceramic glazes, while the high-lime_por- 
tion shows the effect of boric-oxide upon the calcium 
silicates occurring in portland cement. The investiga- 
tion of this last point furnished the initial motive for 
the study, which, it was thought, might indicate the 
possibility of producing a well-burned clinker at a 
relatively low temperature by the use of boric-oxide as a 
flux. The investigation of the system Ca0-B,O,-SiO, 
has now been completed. Other reports which have 
been made relative to this study are: Effect of boric 
acid on the clinkering of portland cement, Technical 
News Bulletin 157 (May 1930); The system CaO-B,O,, 
Technical News Bulletin 186 (October 1932); The sys- 
tem CaO0-B,0,, by E. T. Carlson, BS J. Research 9, 825 
(1932) RP510; and The system Ca0-B,0,-SiO,, Tech- 
nical News Bulletin 208 (September 1934). 

A distinctive feature of this system is its concentra- 
tion range in which mixtures melt to give two im- 
miscible liquids, one containing less than 1 per cent of 
lime and the other a maximum of 38.5 per cent of lime. 
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The first crystalline material to appear on cooling such 
liquid mixtures may be either silica, monocalcium 


borate, or calcium diborate. Such behavior is unique 
and has been observed in no other ternary oxide system. 

The fields of stability of the various calcium silicates 
and borates and of a ternary compound, 5 CaQO-B,O, SiO, 
have been established by quenches and heating curves 
upon 200 compositions. The mineral danburite, 
Ca0-B,O,-2 SiO,, was not obtained as a crystalline phase. 
Its composition lies in the immiscible liquid portion of 
the monocalcium borate field. 

Dicalcium silicate, one of the constituents of portland 
cement, was found to form partial solid solutions with 
the calcium borates, whereby its alpha-beta inversion 
temperature is lowered by a maximum of 190° C. 

The nonappearance of tricalcium silicate (the other 
silicate occurring in portland cement) in the tri- 
angular diagram CaO-B,0,-SiO, is of significance. The 
region where this compound might be expected is occu- 
pied by_the ternary compound, 5 CaO-B,0,°SiO,, which 
does not possess appreciable hydraulic properties.— 
Technical News Bulletin of the National Bureau of 
Standards, June, 1936. 





The Crystalite Products Corporation, Glendale, Calif., 
are producing insulators exclusively for Maydwell & 
Hartzell, Inc., San Francisco, who are distributing them 
along with other items used in the construction of elec- 
trical distribution and transmission lines. 
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GLASS CONVERSION CHART 


By D. A. BRIDGES 


STRAIGHT edge is laid across the chart inter- 
A secting the displacement factor scale, or D 
scale, at 2.325 and the weight scale, or A scale, 
at 3.25. The displacement in fluid ounces is then read 


at the intersection of the B scale and the straight edge, 
and is found to be 1.4 fluid ounces. The chart herewith 











presented is a graphical representation of the formulae 
derived in the article “Mould Calculations” published in 
The Guiass INpustry for November, 1935. The results 


obtained when using the chart are perhaps not as accur- 


ate as might be desired, nevertheless they are sufficient 
for checking or other similar uses. 
In developing this chart it has been assumed that the 





o— —** displacement factor is known or can be readily computed. 
= I The actual formulae used in its construction were, 
re Si Wt. of Glass 
ras =Fluid Ounces and, 
iin a7 a po Se D 
q — > be Fluid Ounces x 1.805 = Cubic Inches 
J —— 8 - The use of this chart is best illustrated with examples. 
7 renagig a Example 1: Given a piece of glass weighing 3.25 ounces 
4 as oo and having a displacement factor of 2.325. What is its 
i —_—, & displacement and volume? 
nt ae « 
ee A ——- 40 
eoted L 9 
= Bd Shy 
= — 7 
iibal oa _——— 2.3— 
= —* = cg a ET 
4-5 mu ae | ee deen eee 4 
~ - cae = eae 24 ; 
— a }-———— a 
3~=— y = Boe Tits. nO . \ 
all ¥ 7 iis, er) N 
© ~ Yk — 40 -—2 Y 
S Q F-as - i 2.5— x 
. g F-o8 L W fie 
NY ~ S$ F-az « G ies os: ae 
x 2 ~} ae L SS are 
SN aa W Foe NSN Pit iS 
g rien 26— WY 
~ al ca p— 1.0 & 
* 4 05 P—es 2» ~ N 
= ee r—0.8 4) ae ly 
Q 7 W L—o¢ er S e N 
4Q—— z ef 1 x 
\ = by t— 0.6 Ny 
S a3— we. eas | = S 
1 oz— veo — 2 2e— 
a] Siiteccenl g = S 
% val Q-ae er = KEY :- D D 
wy as— x ee 
= - A 
: Ss, - ae Tg 
. ee “4 a 
Ss "a 2 a 
RS a3— Bibel = 
. Seen Lo. 
> — 9.08 -— 0.09 
— +—— 0.07 -— 0.08 
0.2— oaanael 0.07 
= b— 0.06 
al Bestia — 0.05 Example 2: Given a piece of glass having a volume 
a i— 0.04 C of 2.51 cubic inches and a displacement factor of 2.325. 
7 — What is its weight? 
weer L903 This is obviously the reverse of example No. 1. Line 
the straight edge up with 2.51 on the C scale and the 
A B point E, reading 1.4 on the B scale. Line 1.4 on the B 
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scale and 2.325 on the D scale, and read 3.25 on the A 
scale. 

It can now be seen that there are really two charts in 
one; the A, B, and D scales being one chart, and the 
scales B and C with the point E being the other. 
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COLLOIDAL GRAPHITE AND THE GLASS INDUSTRY 
By BERNARD H. PORTER 


OLLOIDAL graphite has two distinct functions in 

the glass industry. When dispersed in suitable 

oils, it is an ideal high temperature lubricant. 
For this work a light petroleum body is used to convey 
the graphite to friction parts, where the fluid is either 
distilled or destroyed, causing a dry lubricating residue 
of graphite to remain. 

Solids, when treated with a colloidal dispersion of 
graphite in water, take on tenacious, homogeneous 
graphite films that are likewise chemically inert and 
highly unctuous. Such coatings, when applied to metal 
molds and glass-shaping tools, are efficient parting 
mediums. The properties of colloidal graphite are: 

First, it is chemically inert. It is not affected at ordin- 
ary temperatures by acids or alkalies except by hot, con- 
centrated solutions of highly oxidizing compounds. 

Second, colloidal graphite is highly resistant to oxida- 
tion. Even fuming nitric acid must be applied repeatedly 
to graphite in the presence of potassium chlorate in order 
to form graphitic acid. It seems that the resistance to 
oxidation of artificial graphite produced in the electric 
furnace is proportionate to the temperature at which it 
was formed. Ceylon graphite, which normally oxidizes 
at a relatively low temperature, can be made more re- 
fractory by subjecting it to heat treatment in the electric 
furnace. Oxygen will not combine with artificial graphite 
until the latter has been heated to approximately 1200° F., 
at which temperature the rate of oxidation is relatively 
slow and carbon dioxide results. Graphite, therefore, is 
valuable as a high temperature lubricant. 

That graphite is immune, under ordinary conditions, 
to reaction with most substances, is highly resistant to 
oxidation, and is infusible at all temperatures, can be 
substantiated by the current practice of chemical indus- 
tries employing graphite electrodes. These facts are also 
proved by the role of carbon products in the form of 
bricks, tiles, and pipes that provide the corrosion-proof 
linings of such constructions as atmospheric condensers, 
electrostatic precipitation units, and acid-proof masonry. 

Third, a colloidal graphite film is a black body. As 
such, it conducts heat and absorbs radiation. 

Fourth, because of the tenacious adherence of the ab- 
sorbed graphite layer covering the metal, colloidal 
graphite retards corrosion. Furthermore, it is said to 
delay the attack of acids upon metallic surfaces. 

Finally, colloidal graphite dispersions are easily ap- 
plied. Self-lubricating layers of graphite, tenacious and 
homogeneous in quality, can be formed by simple hand- 
swabbing methods. 

Comparative tests on oils applicable for the lubrica- 
tion difficulties in the glass industry indicate that col- 
loidal graphite dispersions can efficiently serve both as 
high temperature lubricants and parting compounds. 
The efficiency of this type of lubricant for high tempera- 
ture work is shown by its wide use on baking and en- 
amelling oven chains, and on furnace and kiln car bear- 
ings where ordinary oils would soon be consumed. 

Snips, neck rings, hinges, fringe-pins, and other mov- 
ing parts of automatic, glass-molding equipment. can 
also be lubricated to advantage with colloidal graphite. 
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In some instances it may be advisable to use a light 
vehicle, such as water-white kerosene, to convey the 
graphite to the points of desired application, whereupon 
the fluid evaporates and leaves graphite to function as 
a dry lubricant. 

Suspensions of colloidal graphite in oil or water are 
used in the lubrication of screw pegs employed for 
threading glass insulators of the telephone and telegraph 
type. The lubricant may be applied with either a brush 
or swab and is wholly successful where automatic ato- 
mizers are used in this application. The graphite, being 
of colloidal dimensions, will not clog the finest spray- 
gun or atomizer. 

Incandescent lamp and vacuum tube machines, par- 
ticularly stem machines, have a tendency to stick due to 
the failure of the lubricant on those parts near the blow 
torches. A graphoid surface such as is produced by 
lubricants containing two per cent colloidal graphite 
reduces this trouble to a minimum. 

On the other hand, the lubrication problems for glass- 
forming with metal molds are more complex. Obviously, 
the process requires the operation of mechanisms near 
a furnace and the heated product. This causes most high 
viscosity oils to decompose readily. Similarly, the 
petroleum body of those greases thickened with metal- 
fatty acid compounds is consumed at high temperatures, 
leaving a residue of non-lubricating soap. Wherever 
lubrication is inadequate, “washboards” result. Further- 
more, many mineral oils tend to soil the mold and 
give the glass product a rough appearance. Finally, 
glass has a natural tendency to adhere to any metallic 
mold surface. 

When breaking in new molds, other problems arise. 
For example, the usual tendency is to excessively lubri- 
cate new molds, the process not only soiling them but 
spreading the lubricant on other parts of the machine. 
Any later cleasing action, usually performed with emery 
cloth, alters the angles and surfaces of the mold. 

During the production of glass bottles and similar 
objects, the operator contends not only with rapid de- 
composition of plain oils by reason of the high mold 
temperatures, but also with the adhesion of the falling 
gob to the Pavison molds. In the case of the blow 
mold, the friction factor is eliminated, but there is 
sticking of the molten glass about the shoulders of the 
bottle. It is also said, that, after the usual application 
of the “sulphur and graphite stick” in such cases, the 
sulphur burns away, leaving an excessive graphite de- 
posit that stains the bottles. Apart from such losses in 
production, the above “sticks” also form a film that may 
promote mold corrosion. 

Colloidal graphite, however, possesses unique charac- 
teristics. By virtue of these, certain of the difficulties 
just mentioned are somewhat simplified and, in general, 
the advantages to be gained from its use are: 


1. Smoother and more highly polished surfaces, offering less 
friction to the glass; 

Cleaner surfaces on the finished article; 

Less mold wear; 

Less tendency for mold corrosion during storage; 

Cleaner machines. 


(Concluded on page 248) 
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CURRENT PRICES 


FURNISHED BY PRODUCERS, MANUFACTURERS AND DEALERS 


Acid 
I US Se 0 anes a live us 0 dina wath hated dee ib. 
Hydrochloric (HCl) 20° tanks ...Per 100 Ib. 


Hydrofluoric (HF) 60% (lead carboy)....ib. 
52% and 48% 
Nitric (HNOs) 130 Ib. carboy ext. Per 100 Ib. 





Sulphuric (HsSQO«) 66° tank cars ...... ton 
MEE ovo Si bodbe sieve ee heeen eed lb. 
Aluminum hydrate (Al (OH)s) ......... Ib. 
Aluminum oxide (AlsOs).................- Ib. 
Ammonium bicarbonate (f.o.b. works) ....... Ib. 
tak B. Y.)....-, Ib. 

Anmonium bifluoride (NHs)FHF.......... Ib. 
Ammonium nitrate (NHsNOs) ........... Ib. 
Ammonia water (NH,:OH) 26° drums...... Ib. 
Auti 5 ES ee eee ee Ib. 
Antimony oxide (SbsOs)...............+--- Ib. 
Antimony sulphide (SbsSs)...............- Ib. 


Arsenic trioxide (As2Os) (dense white) 99%. .lb. 


Barium carbonate (BaCOs), Crude, (Witherite) 


90%, 99% through 200 mesh............ ton 
90% through 100 mesh.................. ton 
Barium hydrate (Ba(OH)s)............... Ib. 
Barium nitrate (Ba(NOs)s).............-- Ib. 
Barium selenite. (BaSeOs)................. Ib. 
(Commercial, 25% Selenium) ............ Ib. 
Barium sulphate, in bags................. ton 
Barium sulphate, glassmaker’s, carlots, bulk 
f.0.b. shipping point...... Le eaten, See toa 
SR URS sc clans asl Wink: nected by aekeuhawe Ib. 
Borax (NasBsO710HsO) .............0006- Ib. 
Geena 2. cccececscvecssess In bags, Ib. 
SS eee eee In bags, Ib. 


Boric acid (flaBOs) granulated ....In bags, bb. 


Cadmium sulphide (CdS)— ............. Ib. 
Calcium phosphate (Cas(POs)s) ......... lb. 
2 -. i> |e. Memenetaad eke teeeeat Ib. 
Cerium hydrate 

100 Ip. drums and 600 Ib. barrels ...... Ib. 
Chrome Oxide Green, 400 lb. bbis. ........ b. 
Cobalt oxide (CoxOs) 

Dh «2 + ctentatinoeedgoenenewneees lb 

Be OE Ty GRR. coc ccsccsencceceecceses Ib. 
Copper oxide 

ED Acéd bheibivesdkaeeewisanns Ib. 

EE II, o knb< éncddeeteedendnetan Ib. 

See LG. Coe 55g aba gdeensasees Ib. 
Cryolite (NasAl Fs) Natural Greenland 

RS ey Ib. 

Synthetic (Artificial) ........... ..... lb. 
Epsom salts (MgSO«) (imported) technical 

Per 100 Ib. 

Feldspar— 

Dr GED. «vd vendekskdaeebbwnceneubane ton 

REED ca tantonesdvechesebesteonene ton 

SENG. ye vich odes odebonatekinadewar ton 

EN -occccchetepasigresiiead ton 


Carilots Less Carlots 
.29 
1.10 
15 
10 12%-.11% 
~— 5.50 
15.50 
{ Po.or Gr. .25 
1 Cry. 25% 
04-.04% .04%4-.05 
.04 05 
.0515 ete 
eee 0571 
pees 14% 
fae 08 
oe 02% 
12% 12% 
‘ 13% 
me 13 
03% .04-.04% 
40.00 45.00 
38.00 aay 
0475 05% 
07% 
1.50-1.75 
aes -90 
19.00 24.00 
15.00-16.00 18.00 
06 06% 
022 -0245-.027 
-0245 -027-.0295 
.05 -0525-.055 
adh 1.00-1.10 
07 .07% 
0215 
cap 65 
-17 -215-.25 
1.41 
1.51 
29 
15 
.22 
08% .09 
08% .09 
2.38 
11.00-13.25 
11.50-13.75 
11.75-14.00 


11.00-13.25 


L. C. 1... (Min. 2 tons) $3.00 per ton additional plus charge for bags 


Fluorspar (CaFs) domestic, ground, 96-98% 
(max SiOz, 24%) 
Bulk, carloads, f.0.b. mines.......... ton 
DEN, achl's. cv oe de'e pn bea kuesateeene ton 
IE oboe cccenccsccsecnnes Ib. 
I Ds in h60 odo cctsoscdnvicwensees Ib. 
Iron oxide— 
ML, os cc paeunatedive tadnenn Ib. 
Binehs CHEIG,) ccc ccccccccccucecesecs Ib. 
Pe Eo ic bacageéuetabicacsewewd Ib. 
Rete CEs cs GME). ve ccccccsctvecoesd ton 
English, lunip, f. o. b. New York ........ ton 
Kryolith (see Cryolite) 
Lead chromate (PbCrO«s)...  ............- lb. 
Lead oxide (Pb.O,) (red lead) (N. Y.)....Ib. 
ee ae ae ere lb. 
Se CE Oe. MEO oectvedessasveder- Bb. 
246 


31.50 aise 

33.10 38.00-40.60 

-07 

-04-.07 

pod 0425 

04% — 

otic -035-.05 
8.00-9.00 


14.50-25.00 24.50-30.00 


eee -16 

-0710 oKn 

ive 075 
08 





Lime— 
Hydrated (Ca(OH)s) (in paper sacks). ton 
Burnt (CaO) ground, in bulk........ ton 
Burnt, ground, in paper sacks......... ton 
Burnt, ground, in 280 Ib. bbis..... Per bbl. 
ES! i ee re ton 
Litharge (PbO) (New York Prices)...... . ib, 
PL aca nne a cendeaehenewkon oa Ib. 
SE, SE scp ccetasnagcceecae lb. 
Magnesium carbonate (MgCOs).......... Ib. 
Magnesium sulphate (U.S.P.) ............ Ib. 
Manganese, Black Oxide 
SY ES ons ac oa 'c.6.ttorasea ars ton 
Pe II Siagee bcc nwise vedie'wseec'e ton 
OI iro Sana iy habe bee wid c wae ton 
Neodymidm oxalate, 50 Ib. drums .......... Ib. 
Nickel oxide (NisOs), black .............. Ib. 
Nickel monoxide (NiO), green ........... lb. 
ee rare ton 
Potassium bichromate (KsCrsO1)— 
MEE ivbicsins cU Feu san beas eons caesed Ib. 
RR ic coven cenaeie snkcbetuius lb. 
Potassium carbonate 
Calcined (K2COs) 96-98%............. Ib. 
RE Se ee” Ib. 


Potassium Chromate (KzCrO«s) 100 Ib. kegs. .Ib. 
Potassium hydrate (KOH) (caustic potash) . . Ib. 


Potassium nitrate (KNOs) (gran.)......... Ib. 
Potassium permanganate (KMnQs)......... Ib. 
Sn a ho cad dada awh owede.s wae Ib. 
Rare earth hydrate 

ee vce ubicesbcdGscedéne de Ib. 

ES iariddc vars dwae valese ee Ib, 
I A ES ag oe oa oe ool Ib. 
SES oo dace ic Nie ws > rn bah hake ke ow ek wee Ib. 
Rutile (TiOQz) powdered, 95%.............. Ib, 
Salt cake, glassmakers (NazSQs)........... ton 
Selenium (Se) In 100 Ib. lots .............. Ib. 

ee ee ae Ib. 


Silver nitrate (AgNOs) . (100 oz. bot.) per oz. 
Soda ash (NazCOs) dense, 58%— 


av elivecetcecenecead Flat Per 100 Ib. 
SND candace cennacataa Per 100 Ib. 
ESE Sees Pee Pee Per 100 . 
Sodium bichromate (NasCrsO7)............. Ib. 
Sodium chromate (NasCrO«s 10HsO)........ Ib. 
Sodium fluosilicate (NasSiFs).............. Ib. 
Sodium hydrate (NaOH) (caustic soda) 
| RR cr es ae Per 100 Ib. 
MS hid nth an aiineeawtn none’ Per 100 Ib. 
Sodium nitrate (NaNOs)— 
Refined (gran.) in bbls. ...... Per 100 Ib. 
95% and 97% 
DN Dilan oa hand alg ae Per 100 Ib. 
RR oe aie ee es paeiead 
BY MI ence ckecisheuecrsbens esos 
Sodium selenite (NazSeQOs)............... Ib. 
Sodium uranate (NasUQs) Orange ........ lb. 
WE a vccccce Ib. 
Sodium uranyl carbonate ................- Ib. 
Sulphur (S)— 
ee Per 100 Ib. 
ae ae Per 100 Ib. 
Flour, heavy, in 250 Ib. bbls...Per 100 Ib. 
Tin chloride (SnCls) (crystals). in bbls..... Ib. 
pc ee ere Ib. 
Uranium oxide (UOz) (black, 96% UsOs) 100 
ee ee ere Ib. 
EE WE Coban ocedt awe cekcepeowiwe Ib 
Zinc oxide (ZnO) 
American process, Bags.........cce0s: lb. 
White Seal, 150 lb. bbls. ............. Ib. 
MS so 6 dan pwinsheduee.ces Ib. 
Domestic White Seal bags ............ Ib. 
Sie cacckichavntonsieic Ib. 
Zircon 
Granuiar (Milled .005-.02c higher)........ 


Crude, Gran. (Milled .005-.02c higher)... 
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47.50 
51.50 
53.00 


31.00 


06% 
06 


OF GLASS-MAKING MATERIALS 


2.25 


52.50-55.0( 
54.00-56.50 
55.50-58.00 
$.0¢ 

35-46 
-35-.40 


23.00 -29.01 


OK 
06% -.00% 
27 


0654 -.06% -08-.08% 


-0545 


; 2 J Po. or Gr. 
i © 


-10-.12 
18.00 


1.10 

1.50 

1.25 
-06% 


06% 
3.00 
2.60 


1.225 
1.29 
1.325 


3.35 
3.00 
2.90 


05 
06% 
06% 
-06 
05% 


07 
03% 


.06-.06% 
19 
.1834-.19% 


35 
30 
12% 


ry. 13% 
-13-.15 
27.00 
2.00 
2.10 
39 


07 
08% 
07 


2.00-2.25 


1.34 
1.375 
1.80-2.00 

1.50-1.55 

1.50-1.55 
-80-.90 


3.70 4.10 
3.35-3.75 
3.25-3.65 
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EQUIPMENT AND SUPPLIES 


AUTOMATICALLY CORRECTS 
STATIC PRESSURE 


In measuring the flows of compressible 
fluids such as steam, air and gas, varia- 
tions in the static pressure of the flow 
directly influence the flow reading. To 
prevent errors from this source, the 
Foxboro Co., Foxboro, Mass., has de- 
veloped an automatic pressure com- 
pensator for their flow meters. The 
mechanism is simply a spiral pressure 
tube connected to a lever. 

As the- line~ pressure changes, the 
spiral adjusts the multiplication of the 
linkage between the float and the pen 
arm. This is not an additive correction 
but a percentage correction. The linear 
amount of the correction differs at dif- 
ferent points of the chart and is cali- 
brated to fit the flow formula of the 
meter. 

Thus a continuous, instantaneous and 
accurate compensation for pressure 
changes is obtained automatically. The 
Foxboro automatic pressure compensa- 
tor is said to be able to correct the 
position of the flow pen for a change 
in pressure as small as 1/10 of one 
per cent. 





Charles Taylor Sons Co., Cincinnati, 
manufacturers of P. B. Sillimanite and 
fire clay refractories, have moved their 
New York offices from 280 Madison 
Ave. to 30 Church St. R. Quinby is 
the New York district representative. 





BRUSH CHARTING SERVICE 
To simplify the correct selection of re- 
placement brushes for motors and gen- 
erators in industrial plants, mills and 
commercial buildings, the Ohio Carbon 
Co., Lakewood, Ohio, has worked out 
a brush charting service which is avail- 
able on request without charge. 

Analysis of past sales showed the 
company that 91 per cent of replace- 
ment orders for carbon, graphite, elec- 
tro-graphite and metal graphite brushes 
can be covered by about one-quarter of 
the grade generally considered neces- 
sary, the balance being used for special 
applications. Ohio Carbon therefore 
prepared a set of charts showing the 
wide range of uses to which these few 
grades were suited. The result is that 
a large stock of emergency replacements 
can now be carried at a fraction of the 
former cost. 





AMERICAN FOUNDRY 
APPOINTS 

American Foundry Equipment Co., 
Mishawaka, Ind., manufacturers of the 
Wheelabrator, sand cutters, flasks and 
jackets and other foundry equipment, 
announce the appointment of the fol- 
lowing territorial sales engineers. New 
York State, with the exception of the 
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counties bordering the Hudson River 
and counties of Fulton, Montgomery 
and Schenectady, will be serviced by 
Geo. H. Walsh, Graystone Hotel, Buf- 
falo, N. Y. Harry G. Mouat, Martin 
Building, Birmingham, Ala., will serve 
in South Carolina, Georgia, Florida, the 
north two-thirds of Alabama and Ten- 
nessee, except within a 50 mile radius 
of Memphis. Frank Roder Smith, P. O. 
Box 497, New Orleans, La., will handle 
the states of Louisiana, 
southern Atabama and the’ western 
corner of Florida. T. C. Ruhling and 
Co., Burt Building, Dallas, Tex., will 
handle the line in Texas, Oklahoma and 
part of Arkansas. M. B. Heisner, 303 
Sugar Building, Denver, Col., will serve 
Colorado and Wyoming. 


Mississippi, 





CELEBRATE 25th BIRTHDAY 
WITH NEW MICROMAX 


By way of celebrating their silver an- 
niversary, Leeds & Northrup Co., Phila- 
delphia, have introduced a new Micro- 
max indicating recorder, which provides 
in one instrument all combinations of 
indicating, recording, signalling and 
controlling. Measurements are _pre- 
sented on a bold scale, and the pointer 
shows the condition at the moment 
while a clear record on ten visible 
inches of strip-chart shows it for the 
preceding several hours. On controllers 
a second pointer shows color setting. 
Multi-point records may be in blue or 
in multi-color. 

In this Micromax, control and signal 
contacts are said to operate undisturbed 
by air currents when the door is opened. 
The pen holds a seven week ink sup- 
ply. An ingenious double frame makes 
all parts of the mechanism readily ac- 
cessible and enables the user to replace 
the chart without disturbing other parts 
of the recorder. 


New “Silver Anniversary” Micromax, now 
available as an indicating recorder or as 
an indicating and recording controller not 
only for temperature, but for CO*, smoke 
density, chemical strength, pH, frequency, 
remote load, etc. 


CATALOGS RECEIVED 

Lenses, Prisms, Mirrors. Catalog D-10. 
Bausch & Lomb Optical Co., Rochester, 
N. Y. A fully indexed bulletin listing 
various special optical parts. Amply 
illustrated and tabulated as to prices 
and dimensions. 


Norblo Exhaust Fans. No. 1002-2. 
Northern Blower Co., Cleveland, Ohio. 
Deals with slow speed, low power ex- 
haust fans for fume recovery and dust 
collecting. in. industrial plants. Attrac- 
tively colored diagrams and charts tell 
the story. 


Power Transmission Equipment. No. 
1500. Link-Belt Co., 2410 W. 18th St., 
Chicago. A new 208 page catalog de- 
voted exclusively to power transmission 
equipment. It features the recently an- 
nounced line of Link-Belt anti-friction 
roller bearing units, as well as an en- 
tirely new group of streamlined bab- 
bitted bearings, several new types of 
take-ups, and many other comparatively 
new products. 


Coolite Heat Absorbing Glass. A.I.A. 
File No. 26a3-5-6. Mississippi Glass 
Co., 220 Fifth Ave., New York. Illus- 
trated and fully described in this 
standard size folder are hammered, 
hammered wire ribbed glass made of 
heat absorbing glass. 





MARKING ON GLASS 


The Ideal Commutator Dresser Co., 
Sycamore, Ill., has introduced a new 
electric marker with a special point 
that will mark on metals, glass, pot- 
tery, hard rubber, bakelite, etc. This 
unit is said to be simple to operate, 
writes like a pencil and leaves a perma- 
nent record cut right into the surface 
being marked. No auxiliary controls, 
rheostats or transformers are required 
for operation. The unit is ready for 
service upon being plugged into any 
110 volt 60 cycle A. C. circuit. 





NEW MERCURY VAPOR LAMP 


The Westinghouse Lamp Co., Bloom- 
field, N. J., has introduced a new 85- 
watt mercury vapor lamp, which is a 
miniature model of the 400 and 250-watt 
lamps that have been enjoying increas- 
ing popularity in industry. The new 
line is expected to round out the line 
of 400 and 250-watt lamps and provide 
a wider scope of flexibility in the ap- 
plication of high efficiency illumination. 
The 85-watt lamp operates at an ef- 
ficiency of approximately 35 lumens per 
watt producing approximately 3000 
lumens of light or the illumination 
practically equal to that of a conven- 
tional 200-watt incandescent lamp. 

















COLLOIDAL GRAPHITE 
(Concluded from page 245) 


To accomplish these results, most bottle machines are 
equipped with automatic air-oil sprays that can be ad- 
justed for the proper lubrication, or simple hand-swab- 
bing methods are used. Following a cleansing of the 
mold with a solution of alcoholic soda to remove greases, 
a swab prepared by attaching cotton waste to a stock can 
be used for painting the heated molds. The sound of 
the falling glass on entering the molds roughly indicates 
when lubrication is required. Whenever possible, the 
deposited film should be polished with a soft cloth. 

As a further example of the non-affinity of graphite for 
glass and its resulting application in the glass-molding 
art, certain metallic tools such as turn-pins, pincers, 
cones, and other shaping instruments use colloidal- 
graphited water as a parting lubricant. An unctuous, 
heat-resisting film of graphite formed by dipping the 
tools in a dilute graphite bath, unlike one formed with 
organic compounds of tallow and beeswax, does not pro- 
duce acrid smoke or stain the ware. The flaring of 
tumblers and the forming of lips, necks, stems, and tips 
on a variety of receptacles include typical operations 
in question. 

The ideal lubricant for high temperature applications 
in the glass industry is one that “stays put”, resists oxida- 
tion, and retains its lubricating properties under extreme 
conditions of temperature and pressure. Electro-furnace 
graphite colloidally dispersed in a suitable carrier meets 
each of these requirements. 





TEST CHEMICAL RESISTANCE OF GLASS 
A standard system of testing the chemical resistance of 
glass is reported in Sprechsaal, Vol., 68, 1935, which 
consists in washing with water, dilute acetic acid, water 
again, and finally distilled water, prior to the test. The 
bottles are then filled with boiled distilled water, capped 
and heated in a cooker for five hours. The amount of 
alkali dissolved from the bottle is determined by titra- 
tion. The bottles are then dried and carefully inspected 
for pitting, flaking and cracks. 





Miss Harriet B. Meyer, who recently directed the 1936 
Exhibition of the American Glass Industries, and has 
been in charge of the Industrial Art Department of the 
Brooklyn Museum, is now associated with Leon V. Quig- 
ley, public relations counsel, New York. 





Two-way Economy 
ina New SOLVAY 
Offering! 


NOW —a domestic Dustless Cal- 


cined Potassium Carbonate that as- 
sures economy in _ transportation 
costs through absence of water of 
crystallization, and economy in heat 
otherwise required to drive off this 


water in the glass furnace or pot. 


SOLVAY 


Dustless Calcined 
98-100% 


POTASSIUM I 
CARBONATE ff] 


Also Granular Hydrated 83-85% 


GROUND CAUSTIC POTASH 
New—but this SOLVAY product is al- 
ready setting the same high standard in 
the Glass Industry as that attained by 


SOLVAY 
DUSTLESS DENSE 


SODA ASH 


SOLVAY SALES CORPORATION 


Alkalies and Chemical Products Manufactured 
by The Solvay Process Company 


40 Rector Street New York 
Branch Sales Offices: 
Boston Charlotte Chicago Cincinnati 
Cleveland Detroit Houston 
Indianapolis Kansas City New York Philadelphia 


Pittsburgh St. Louis Syracuse 
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